3

V.

For the best experience, open this PDF portfolio in
Acrobat X or Adobe Reader X, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


From: Gallon. Celine@Waterboards

To: Cindy Lin/R9/USEPA/US@EPA
Subject: Busse data

Date: 10/23/2012 02:22 PM

Hello Cindy,

It was nice meeting you a couple weeks ago. | am putting together the data available for the Malibu
watershed so | can start working on the nutrient TMDL, and | was wondering if you would have an
Excel or Access version of the data from the Busse et al. study. | thought | would ask before starting
to enter it manually ©.

Thanks!

Celine

Céline Gallon

Environmental Scientist

TMDL Unit

Los Angeles Regional Water Quality Control Board

320 W. 41 Street, Suite 200

Los Angeles, CA 90013

Phone: 213.576.6761

Fax: 213.576.6686

Email: cgallon@waterboards.ca.gov
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From: Jason Burke

To: Cindy Lin/R9/USEPA/US@EPA

Subject: Comments re: preliminary Malibu Creek Benthic/Sediment TMDL
Date: 10/19/2012 02:34 PM

Attachments: Ventura County-Malibu Creek Benthic TMDL comments.pdf

Ventura County-Malibu Creek Benthic TMDL Comments 10-16-19.docx

Greetings:
Attached you will find comments from Ventura County regarding the preliminary draft Malibu Creek
Watershed Benthic Macroinvertebrate and Sediment TMDL. For your convenience, | have also attached

the MS Word version.

Thank you for your consideration,

Jason Burke

Water Quality Planner Il
County of Ventura
Watershed Protection District
800 S. Victoria Ave.

Ventura, CA 93009

phone (805) 477-7139

jason.burke@ventura.org

fax (805) 654-3350
brown mail #1610



mailto:Jason.Burke@ventura.org
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Watershed Protection District
Tully Clifford, Director
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David Fleisch, Director

Engineering Services Department
Phil Nelson, Director

Water & Sanitation Department
R. Reddy Pakala, Director

Central Services Department
Janice Turner, Director

US EPA R9 Southern CA Office
600 Wilshire Blvd, Ste 1460
Los Angeles, CA 90017

Subject: Initial Comments on Preliminary Draft Malibu Creek Watershed Benthic
Macroinvertebrate and Sediment TMDL

Dear Dr. Lin:

The Ventura County and Ventura County Watershed Protection District (County)
appreciates the opportunity to provide initial comments on the preliminary draft Malibu
Creek Watershed Benthic Macroinvertebrate and Sediment TMDL (Benthic TMDL). We
recognize this draft is preliminary in nature and are therefore providing general
comments on suggested TMDL direction rather than detailed technical comments on
the analysis. In general, the County is concerned that the TMDL is promulgating
requirements based on science and policy not fully developed (State work is several
years from completion). Although we understand that some information under
development by the State is being used by USEPA to develop the TMDL, the
approaches have not been vetted and evaluated sufficiently to provide validation to the
TMDL analysis.

As a result, uncertainty exists around the targets and process being used for this TMDL.
To address this uncertainty, the County has three general recommendations for
modifying the preliminary draft TMDL approach.

No. 1 - Nutrient Targets and Allocations

The County requests that USEPA not include targets, allocations or margin of safety for
nutrients in this TMDL at this time. Per the discussion of water quality data in the
preliminary TMDL, Malibu Creek is not yet achieving the targets set in the Malibu Creek
Nutrient TMDL. It is premature to determine that lower targets and allocations are
required to protect macroinvertebrates from potential impairments due to algal growth
when the impacts of achieving the targets set in the current Nutrient TMDL have not yet
been met. The County acknowledges that new information is available on how to
analyze and develop nutrient targets. However, there is a large amount of uncertainty
regarding the applicability of the approach to Southern California as well as significant
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Dr. Cindy Lin
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Page 2 of 6

concern about the tools that have been developed to support the analysis. Developing
new targets and allocations at this time simply because new tools exist to consider the
allocation development is not appropriate.

Additionally, it is not necessary to set a margin of safety for nutrients in the Benthic
TMDL. The State’s Nutrient Policy has not yet been established. Therefore, no new
water quality objectives exist that need to be addressed by this TMDL. Therefore, it is
not necessary to add a margin of safety for nutrients in this TMDL prior to evaluating
whether the impairment is removed by achieving the requirements in the existing
Nutrient TMDL. As discussed at the meeting on October 9, 2012, the RWQCB is
currently evaluating an implementation plan and a possible TMDL revision for the
existing Nutrient TMDL. This TMDL can acknowledge the LARWQCB process that will
allow for consideration of TMDL revisions when the State Nutrient Policy is developed
or if impairments are not removed once the existing Nutrient TMDL targets and
allocations are achieved.

No. 2 - Sediment Allocations

Based on the October 9, 2012 meeting and the preliminary TMDL document, it is the
County’s understanding that the TMDL is being prepared to address impairments in the
main stem of Malibu Creek. However, the majority of the County is hydrologically
separated from the Malibu Creek main stem due to the construction of several dams in
the 1920s. Rindge Dam and other upstream dams have disrupted the natural sediment
regime on Mallbu Creek and have prevented the transport of significant sediment
downstream.! Rindge Dam, built in 1926 on the main stem of Malibu Creek,
accumulated an estimated 780,000 cubic yards of sediment, filling the reservoir by the
1950s.2 For the portions of the County that are not separated from the main stem by
dams and lakes (primarily open space areas in Upper Las Virgenes Creek) the flows
are not sufficient during the majority of the year to reach the main stem. Sediment
impairments of the benthic macroinvertebrate community in the creek would most likely
be due to the deposition of sediment in the creek and disruptions to natural sediment
transport rather than the increased transport of sediment through the creek system.

The impacts of dams on the hydrologic and sediment regimes of creeks have been well
documented.® In general, the construction of dams is accompanied by reductions in the
size and quantity of sediment supply and decreases in peak and total discharge to
downstream reaches. These impacts in turn affect channel morphology typically
resulting in aggradation upstream and erosion downstream of a dam, hydraulic

' U.S. Army Corps of Engineers, September, 2010. Review Plan, Malibu Creek Environmental
Restoration Feasibility Study, Los Angeles District, (page 6).

% Ibid, page 5.

? Jeffrey Mount, 1995. California Rivers and Streams, “The Damming of California’s Rivers” (Chapter 16).
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readjustments related to changes to the flow regime, and changes to bed and bank
materials (i.e. dams prevent the downstream movement of coarse bedload).

There are several dams and lakes in the watershed that were constructed prior to 1965
for water supply and recreation including Eleanor Dam, Sherwood Dam, Crags Dam,
Malibou Dam, Westlake Dam and Rindge Dam. Consideration of the importance of
these dams in controlling flow and sediment supply to the main stem of Malibu Creek
would greatly improve the conceptual model of candidate causes of excess
sedimentation. For example, many dams were constructed prior to 1965 for water
supply purposes. Runoff was removed from reservoirs behind such dams for use until
the importation of water began. This removal of water supplies would have impacts on
the flows measured at the LADPW/USGS gage during the time prior to 1965.
Additionally, it may be found that the reduction in coarse bedload due to reservoir
sequestration has softened the downstream channel structure, thereby making it more
susceptible to erosion. It may also be found that sediment discharged upstream of
particular dams or control points does not actually contribute to supplies to downstream
reaches due to reservoir sequestration. The elucidation of these details could greatly
influence who is found responsible for the impairment and how it is managed.

It is unclear from the preliminary TMDL documents where the sediment allocations
assigned to Ventura County apply or how contributions from Ventura County would be
evaluated in the TMDL. Given that much of the County is hydrologically disconnected
from the main stem of Malibu Creek during the periods of time when sediment
deposition would likely impact the benthic community, we recommend that the County
should be excluded from the sediment allocation and sediment TMDL requirements.
Although flows from the County may reach downstream during higher flows, it is highly
unlikely that significant amounts of sediment are transported from urbanized areas of
the County with those flows. Additionally, the approach outlined in the TMDL for setting
sediment allocations does not appear to correlate to the designated impairment.
Although the preliminary nature of the document does not allow for a full consideration
of the basis for the analysis, developing allocations based on the increased flows and
work in the system does not appear to provide a clear link to the deposition of sediment
or the benthic community impairment. As a result, providing sediment allocations for the
County does not seem warranted based on the likely impacts of those discharges on
the benthic community.

Wasteload allocations, as currently defined, (annual sediment loads; i.e. Ventura
County MS4 is allocated a specific load of sediment that they can discharge on an
annual basis*), would control sediment supply to Malibu Creek. These will not effectively

* Although this maximum sediment mass-based WLA was set based on an annual average value (i.e.,
roughly half of the years could exceed this while still meeting EPA’s estimated pre-development-based
loading capacity, over a longer period of time), no allowable WLA exceedances are currently permitted in
the draft TMDL. -
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address the excess sedimentation stressor, defined as in-stream. erosion, which is
dependent both on stream work and sediment availability. By requiring only a reduction
in supply to a reach where in-stream erosion is occurring, the TMDL may exacerbate
sedimentation by starving already hungry water of its sediment transport capacity.
Wasteload allocations addressing in-stream erosion may better address the cause of
the impairment for Malibu Creek. The preliminary TMDL, in discussion of sedimentation
as a major stressor (Section 9.1.1), further clarifies that, “Increased sedimentation can
arise from both upland and in-channel sources; however, it is most strongly associated
with changes in the flow regime that cause channel instability”.

The relationship between sediment supply, transport processes, and resulting in-
channel sediment availability is further oversimpilified in the specific approach taken to
calculate wasteload allocations. To calculate the loading capacity, the post-development
“effective” work is compared to the pre-development “effective” work for the 2-year and
10-year peak flows and the percentage increase of post- over pre- is used to adjust a
calculated average annual sediment load to arrive at a pre-development sediment load.
The pre-development sediment load is then apportioned to the point sources as WLAs
based on relative areas of impervious imperviousness.

This approach does not reflect the state of the practice for hydromodification
management® and oversimplifies the complex relationship between sediment supply
and transport processes. Furthermore, it does not address the predominant stressor
(“changes in the flow regime which cause channel instability”). It essentially assumes a
direct relationship between sediment supplied to and “effective” work done in the
channel which discounts the importance of many other factors involved in determining
magnitudes of each (i.e., discharge, bed materials, watershed materials, etc.).
Wasteload allocations which directly address the cause of in-stream erosion (as defined
through development of a sediment budget) would more effectively address the
excessive sediment impairment.

Currently, the preliminary TMDL designates permitted MS4s as the only parties
responsible for addressing the sediment impairment. This list does not seem
comprehensive and should include those organizations that conduct roadside
maintenance activities of unimproved roads and brush clearing practices (i.e. National
Park Service, California State Parks) to manage sediment supply from “natural” areas to
the extent practical. Much of Malibu Creek’s soils are considered highly erodible and it
is likely that sediment loads to receiving waters have increased due to fuel break
construction and roadside maintenance activities where dirt and debris are left on the

’ Eric Stein et al, April 2012, Hydromodification Assessment and Management in California, SCCWRP
Technical Report 667 and Eric Stein et al, 2005, Managing Runoff to Protect Natural Streams: the Latest
Development on Investigation and Management of Hydromodification in California, SCCWRP Technical
Report 475. :
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side of the road or up-slope of creeks. Consistent with other adopted sediment TMDLs®,
sediment supply to the creek from unimproved dirt roads and fuel breaks where
vegetation has been removed within open space areas should be included in the source
assessment in the TMDL.

Sections 10.4.1 (Point Sources) and 10.4.2 (Non-Point Sources) incorrectly state that
stormwater for the entire Malibu Creek Watershed is subject to one of three MS4
permits (Los Angeles County Unified MS4 Permit, Ventura County Unified MS4 Permit,
or the Caltrans MS4 Permit). As noted in the Lake Sherwood Mercury TMDL,’
stormwater runoff from the planned community surrounding Lake Sherwood (Lake
Sherwood Overall Plan) within the Malibu Creek watershed is not part of the Ventura
County MS4 and is not subject to any existing MS4 permits. Storm drains from the
impervious areas within the Lake Sherwood Overall Plan area are privately owned,
maintained and operated by the Sherwood Valley Homeowners Association.®

No. 3 - Phased TMDL

Finally, the County recognizes the need to promulgate a TMDL to meet the consent
decree requirements. However, given the concerns above and the anticipated
development of State Policies in the next few years that would identify water quality
objectives that could influence the targets and allocations outlined in the TMDL, we
encourage USEPA to establish a Phased TMDL. Per the August 2006 USEPA
memorandum entitled “Clarification Regarding "Phased" Total Maximum Daily Loads”, a
phased TMDL is recommended for TMDLs “where available data only allow for
"estimates" of necessary load reductions or for "non-traditional problems" where
predictive tools may not be adequate to characterize the problem with a sufficient level
of certainty.” The memo suggests a phased TMDL approach would be used in
situations where:

e Significant uncertainty may arise, because the State is using a surrogate to
interpret a narrative standard,

o Because there is little information regarding the loading capacity of a complex
system such as an estuary and it is difficult to predict how the a water body will
react to the planned load reductions, and

e When a revision of the applicable standard is underway and will necessitate
development of a revised TMDL to comply with the new standard.

8 TMDL for Sediment and Nutrients in Lake Tahoe (R6T-2010-0058)

" Los Angeles Area Lakes Total Maximum Daily Loads for Nitrogen, Phosphorus, Mercury, Trash,
Organochlorine Pesticides and PCBs, Section 12 Lake Sherwood TMDL, Pages (12-4 to 12-8).

% lbid, page 12-5.
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We feel that this TMDL fits the situations discussed in USEPA guidance and the
clarification memo. Per the memo and USEPA guidance, we request that the TMDL
contain “elements that would facilitate adaptive implementation such as, for example,
provisions for a flexible load allocation/waste load allocation scheme.”

To implement the Phased TMDL approach, we request that the TMDL specifically
identify this TMDL as a phased TMDL and recognize that State Policies are being
developed that will influence the targets and allocations identified in the TMDL. The
TMDL should include language that specifically identifies the intent of USEPA or the
State to revise the TMDL to reflect the new policies and outline that actions to
implement the TMDL will be phased. During the first phase, implementation actions
should be limited to requirements to meet the existing nutrient TMDL for the Malibu
Creek watershed and implement the requirements of the MS4 permits. No additional
actions should be required until the State Policies have been developed and the TMDL
revised based on the new objectives. This approach has been used for EPA
promulgated TMDLs, such as the TMDL developed by USEPA Region 4, Total Mercury
in Beaver & Patsiliga Creeks.

Thank you for consideration of these comments. If you have any additional questions or
require further clarification, please contact me at (805) 654-5051.

Sincerely,

erhardt Hub
Deputy Director

cc: Jeff Pratt, PWA Director
Tully Clifford, VCWPD Director
Ewelina Mutkowska, Stormwater Program Manager
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Cindy Lin


US EPA R9 Southern CA Office


600 Wilshire Blvd, Ste 1460


Los Angeles, CA 90017





Subject:  Initial Comments on Preliminary Draft Malibu Creek Watershed Benthic Macroinvertebrate and Sediment TMDL





Dear Dr. Lin:





The Ventura County and Ventura County Watershed Protection District (County) appreciates the opportunity to provide initial comments on the preliminary draft Malibu Creek Watershed Benthic Macroinvertebrate and Sediment TMDL (Benthic TMDL).  We recognize this draft is preliminary in nature and are therefore providing general comments on suggested TMDL direction rather than detailed technical comments on the analysis. In general, the County is concerned that the TMDL is promulgating requirements based on science and policy not fully developed (State work is several years from completion). Although we understand that some information under development by the State is being used by USEPA to develop the TMDL, the approaches have not been vetted and evaluated sufficiently to provide validation to the TMDL analysis.  





As a result, uncertainty exists around the targets and process being used for this TMDL.  To address this uncertainty, the County has three general recommendations for modifying the preliminary draft TMDL approach.





No. 1 - Nutrient Targets and Allocations


The County requests that USEPA not include targets, allocations or margin of safety for nutrients in this TMDL at this time.  Per the discussion of water quality data in the preliminary TMDL, Malibu Creek is not yet achieving the targets set in the Malibu Creek Nutrient TMDL.  It is premature to determine that lower targets and allocations are required to protect macroinvertebrates from potential impairments due to algal growth when the impacts of achieving the targets set in the current Nutrient TMDL have not yet been met.  The County acknowledges that new information is available on how to analyze and develop nutrient targets.  However, there is a large amount of uncertainty regarding the applicability of the approach to Southern California as well as significant concern about the tools that have been developed to support the analysis.  Developing new targets and allocations at this time simply because new tools exist to consider the allocation development is not appropriate.  





Additionally, it is not necessary to set a margin of safety for nutrients in the Benthic TMDL.  The State’s Nutrient Policy has not yet been established. Therefore, no new water quality objectives exist that need to be addressed by this TMDL.  Therefore, it is not necessary to add a margin of safety for nutrients in this TMDL prior to evaluating whether the impairment is removed by achieving the requirements in the existing Nutrient TMDL.  As discussed at the meeting on October 9, 2012, the RWQCB is currently evaluating an implementation plan and a possible TMDL revision for the existing Nutrient TMDL.  This TMDL can acknowledge the LARWQCB process that will allow for consideration of TMDL revisions when the State Nutrient Policy is developed or if impairments are not removed once the existing Nutrient TMDL targets and allocations are achieved.





No. 2 - Sediment Allocations


Based on the October 9, 2012 meeting and the preliminary TMDL document, it is the County’s understanding that the TMDL is being prepared to address impairments in the main stem of Malibu Creek.  However, the majority of the County is hydrologically separated from the Malibu Creek main stem due to the construction of several dams in the 1920s.  Rindge Dam and other upstream dams have disrupted the natural sediment regime on Malibu Creek and have prevented the transport of significant sediment downstream.[footnoteRef:1]  Rindge Dam, built in 1926 on the main stem of Malibu Creek, accumulated an estimated 780,000 cubic yards of sediment, filling the reservoir by the 1950s.[footnoteRef:2]  For the portions of the County that are not separated from the main stem by dams and lakes (primarily open space areas in Upper Las Virgenes Creek) the flows are not sufficient during the majority of the year to reach the main stem.   Sediment impairments of the benthic macroinvertebrate community in the creek would most likely be due to the deposition of sediment in the creek and disruptions to natural sediment transport rather than the increased transport of sediment through the creek system.   [1:  U.S. Army Corps of Engineers, September, 2010.  Review Plan, Malibu Creek Environmental Restoration Feasibility Study, Los Angeles District, (page 6).   ]  [2:  Ibid, page 5.] 






The impacts of dams on the hydrologic and sediment regimes of creeks have been well documented.[footnoteRef:3]  In general, the construction of dams is accompanied by reductions in the size and quantity of sediment supply and decreases in peak and total discharge to downstream reaches. These impacts in turn affect channel morphology typically resulting in aggradation upstream and erosion downstream of a dam, hydraulic readjustments related to changes to the flow regime, and changes to bed and bank materials (i.e. dams prevent the downstream movement of coarse bedload).  [3:  Jeffrey Mount, 1995. California Rivers and Streams, “The Damming of California’s Rivers” (Chapter 16).] 






There are several dams and lakes in the watershed that were constructed prior to 1965 for water supply and recreation including Eleanor Dam, Sherwood Dam, Crags Dam, Malibou Dam, Westlake Dam and Rindge Dam.  Consideration of the importance of these dams in controlling flow and sediment supply to the main stem of Malibu Creek would greatly improve the conceptual model of candidate causes of excess sedimentation. For example, many dams were constructed prior to 1965 for water supply purposes. Runoff was removed from reservoirs behind such dams for use until the importation of water began. This removal of water supplies would have impacts on the flows measured at the LADPW/USGS gage during the time prior to 1965. Additionally, it may be found that the reduction in coarse bedload due to reservoir sequestration has softened the downstream channel structure, thereby making it more susceptible to erosion.  It may also be found that sediment discharged upstream of particular dams or control points does not actually contribute to supplies to downstream reaches due to reservoir sequestration. The elucidation of these details could greatly influence who is found responsible for the impairment and how it is managed.





It is unclear from the preliminary TMDL documents where the sediment allocations assigned to Ventura County apply or how contributions from Ventura County would be evaluated in the TMDL.   Given that much of the County is hydrologically disconnected from the main stem of Malibu Creek during the periods of time when sediment deposition would likely impact the benthic community, we recommend that the County should be excluded from the sediment allocation and sediment TMDL requirements.  Although flows from the County may reach downstream during higher flows, it is highly unlikely that significant amounts of sediment are transported from urbanized areas of the County with those flows.  Additionally, the approach outlined in the TMDL for setting sediment allocations does not appear to correlate to the designated impairment. Although the preliminary nature of the document does not allow for a full consideration of the basis for the analysis, developing allocations based on the increased flows and work in the system does not appear to provide a clear link to the deposition of sediment or the benthic community impairment. As a result, providing sediment allocations for the County does not seem warranted based on the likely impacts of those discharges on the benthic community.  





[bookmark: _GoBack]Wasteload allocations, as currently defined, (annual sediment loads; i.e. Ventura County MS4 is allocated a specific load of sediment that they can discharge on an annual basis[footnoteRef:4]), would control sediment supply to Malibu Creek. These will not effectively address the excess sedimentation stressor, defined as in-stream erosion, which is dependent both on stream work and sediment availability.  By requiring only a reduction in supply to a reach where in-stream erosion is occurring, the TMDL may exacerbate sedimentation by starving already hungry water of its sediment transport capacity.  Wasteload allocations addressing in-stream erosion may better address the cause of the impairment for Malibu Creek. The preliminary TMDL, in discussion of sedimentation as a major stressor (Section 9.1.1), further clarifies that, “Increased sedimentation can arise from both upland and in-channel sources; however, it is most strongly associated with changes in the flow regime that cause channel instability”. [4:  Although this maximum sediment mass-based WLA was set based on an annual average value (i.e., roughly half of the years could exceed this while still meeting EPA’s estimated pre-development-based loading capacity, over a longer period of time), no allowable WLA exceedances are currently permitted in the draft TMDL.] 






The relationship between sediment supply, transport processes, and resulting in-channel sediment availability is further oversimplified in the specific approach taken to calculate wasteload allocations. To calculate the loading capacity, the post-development “effective” work is compared to the pre-development “effective” work for the 2-year and 10-year peak flows and the percentage increase of post- over pre- is used to adjust a calculated average annual sediment load to arrive at a pre-development sediment load.  The pre-development sediment load is then apportioned to the point sources as WLAs based on relative areas of impervious imperviousness.





This approach does not reflect the state of the practice for hydromodification management[footnoteRef:5] and oversimplifies the complex relationship between sediment supply and transport processes. Furthermore, it does not address the predominant stressor (“changes in the flow regime which cause channel instability”). It essentially assumes a direct relationship between sediment supplied to and “effective” work done in the channel which discounts the importance of many other factors involved in determining magnitudes of each (i.e., discharge, bed materials, watershed materials, etc.). Wasteload allocations which directly address the cause of in-stream erosion (as defined through development of a sediment budget) would more effectively address the excessive sediment impairment.  [5:  Eric Stein et al, April 2012, Hydromodification Assessment and Management in California, SCCWRP Technical Report 667 and Eric Stein et al, 2005, Managing Runoff to Protect Natural Streams: the Latest Development on Investigation and Management of Hydromodification in California, SCCWRP Technical Report 475.] 






Currently, the preliminary TMDL designates permitted MS4s as the only parties responsible for addressing the sediment impairment. This list does not seem comprehensive and should include those organizations that conduct roadside maintenance activities of unimproved roads and brush clearing practices (i.e. National Park Service, California State Parks) to manage sediment supply from “natural” areas to the extent practical.  Much of Malibu Creek’s soils are considered highly erodible and it is likely that sediment loads to receiving waters have increased due to fuel break construction and roadside maintenance activities where dirt and debris are left on the side of the road or up-slope of creeks. Consistent with other adopted sediment TMDLs[footnoteRef:6], sediment supply to the creek from unimproved dirt roads and fuel breaks where vegetation has been removed within open space areas should be included in the source assessment in the TMDL. [6:  TMDL for Sediment and Nutrients in Lake Tahoe (R6T-2010-0058) ] 






Sections 10.4.1 (Point Sources) and 10.4.2 (Non-Point Sources) incorrectly state that stormwater for the entire Malibu Creek Watershed is subject to one of three MS4 permits (Los Angeles County Unified MS4 Permit, Ventura County Unified MS4 Permit, or the Caltrans MS4 Permit).  As noted in the Lake Sherwood Mercury TMDL,[footnoteRef:7] stormwater runoff from the planned community surrounding Lake Sherwood (Lake Sherwood Overall Plan) within the Malibu Creek watershed is not part of the Ventura County MS4 and is not subject to any existing MS4 permits.  Storm drains from the impervious areas within the Lake Sherwood Overall Plan area are privately owned, maintained and operated by the Sherwood Valley Homeowners Association.[footnoteRef:8]  [7:  Los Angeles Area Lakes Total Maximum Daily Loads for Nitrogen, Phosphorus, Mercury, Trash, Organochlorine Pesticides and PCBs, Section 12 Lake Sherwood TMDL, Pages (12-4 to 12-8).]  [8:  Ibid, page 12-5.] 






No. 3 - Phased TMDL


Finally, the County recognizes the need to promulgate a TMDL to meet the consent decree requirements.  However, given the concerns above and the anticipated development of State Policies in the next few years that would identify water quality objectives that could influence the targets and allocations outlined in the TMDL, we encourage USEPA to establish a Phased TMDL.  Per the August 2006 USEPA memorandum entitled “Clarification Regarding "Phased" Total Maximum Daily Loads”, a phased TMDL is recommended for TMDLs “where available data only allow for "estimates" of necessary load reductions or for "non-traditional problems" where predictive tools may not be adequate to characterize the problem with a sufficient level of certainty.”  The memo suggests a phased TMDL approach would be used in situations where: 





· Significant uncertainty may arise, because the State is using a surrogate to interpret a narrative standard,





· Because there is little information regarding the loading capacity of a complex system such as an estuary and it is difficult to predict how the a water body will react to the planned load reductions, and





· When a revision of the applicable standard is underway and will necessitate development of a revised TMDL to comply with the new standard.





We feel that this TMDL fits the situations discussed in USEPA guidance and the clarification memo.  Per the memo and USEPA guidance, we request that the TMDL contain “elements that would facilitate adaptive implementation such as, for example, provisions for a flexible load allocation/waste load allocation scheme.”  





To implement the Phased TMDL approach, we request that the TMDL specifically identify this TMDL as a phased TMDL and recognize that State Policies are being developed that will influence the targets and allocations identified in the TMDL.  The TMDL should include language that specifically identifies the intent of USEPA or the State to revise the TMDL to reflect the new policies and outline that actions to implement the TMDL will be phased.  During the first phase, implementation actions should be limited to requirements to meet the existing nutrient TMDL for the Malibu Creek watershed and implement the requirements of the MS4 permits.  No additional actions should be required until the State Policies have been developed and the TMDL revised based on the new objectives.   This approach has been used for EPA promulgated TMDLs, such as the TMDL developed by USEPA Region 4, Total Mercury in Beaver & Patsiliga Creeks.





Thank you for consideration of these comments. If you have any additional questions or require further clarification, please contact me at (805) 654-5051.





Sincerely,











Gerhardt Hubner


Deputy Director





cc:  	Jeff Pratt, PWA Director


Tully Clifford, VCWPD Director 


	Ewelina Mutkowska, Stormwater Program Manager








From: Jennifer Brown

To: Cindy Lin/R9/USEPA/US@EPA
Subject: Draft Malibu Creek TMDL
Date: 10/22/2012 09:53 PM
Importance: High

Hi Cindy,

Sorry for the delay. | recognize that you asked for these by last Friday, but | was out on Friday and
coordinating with my co-workers to be clear on the comments was challenging today. We did keep
the comments brief recognizing that you’d like to move on and will be releasing the actual
document soon. We do thank you for allowing us this sneak peak.

Primarily, and please forgive my saying so, you have heard this before from Malibu and others that
we feel the development of this TMDL was far too rushed and the timing is inopportune given the
lagoon restoration, pending Rindge dam removal, current development of biological objectives, and
lack of full study showing how sediment, nutrients and other compounds that are naturally
occurring in this watershed are cycled and what their loadings are. | do understand that it was a
court driven decision, but it must be stated for the record (if indeed this will become part of the
record). Additionally, the level of completeness and yet pending sections obviates the ability to
properly review the document and form constructive comments. We understood that after meeting
with you a few weeks ago that the document was a very rough draft, but had different expectations
based on when we had originally planned to receive a fuller draft this past summer. It seems to be
another symptom of the TMDL development being far too rushed for the time allowed. History
shows that time and again once the State or federal EPA has released a document, extensive time
and effort has already been exhausted and important information often may not have been
considered/was overlooked/or misinterpreted and taken out of context. It’s too late at that point
(with deadlines ticking away) to re-do certain analyses or to re-write sections so regulations get put
forward and land in an endless loop of being cited well into the future- regardless of it the
information is contemporary, correct, or not. My apologies for being blunt, as you will find no
bigger sympathizer than me when it comes to large workloads and Herculean tasks such as
developing this TMDL. | do recognize your challenge and will keep the rest of this brief.

Comments for the Malibu Creek TMDL:

e The text of Section 10.5 suggests there is no plan to change the nutrient load allocations for
the Lagoon (only for the mainstream Creek). Please confirm whether or not this is the case.

¢ Nutrient endpoints and load allocations should be addressed in a reopener to the Malibu
Creek nutrient TMDL. Duplicative requirements for nutrients would be confusing and
wasteful of limited resources for environmental compliance. NNE should not be included.

e Nitrogen attenuation from the riparian environment and the lagoon sediments are not
considered. (Stone 2004).
| don’t know whether you have this study or not. When you were collecting information in
preparation of this TMDL development, it was not clear what you needed or already had.
The Regional Board has this study and has cited to it in several of their reports, letters, etc. |
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do not know for certain whether | provided it either, but | do recall letting you know Malibu
had many water quality studies posted on their website. Just in case, here is the link Einal

Report: Risk Assessment of Decentralized Wastewater Treatment Systems in High Priority
Areas in the City of Malibu, California (PDF format - 40316kb) Prepared by Stone

Environmental, Inc. - August 2004

Nitrogen reduction from recently constructed commercial OWTS are not considered. Much
has changed since many of the documents you have relied on were written.

Findings from the USGS reports (Izbicki) for Malibu Lagoon were not considered.

0 You were put directly in touch with John Izbicki for data. However, | recognize that it
may not have been analyzed enough for your consideration. Omission of some of
the most current and technologically advanced data regarding the lagoon to date
would be a major missed opportunity and oversight. The final peer-reviewed report
was finally published this September and can be accessed here
http://iris.lib.neu.edu/aes/vol6/issl/4

Rindge dam construction was completed in 1924. It took a mere 25 years (by 1950) to be
filled with sediment- well before the development of this watershed began over a decade
later in the late 1960s. | pointed this out at the watershed meeting. | do not have
information on actual amount of material behind the dam, but US Army Corps of Engineers
has been studying that dam for years in anticipation of removing it. | will do what | can to
try and provide this information to you in the next round of comments. But it is important
that the information should have been considered in the analysis while developing the
TMDL, and not at the last editorial stage of review.

Water quality studies on the City’s website Home > City Departments > Environmental

Sustainability Department > Civic Center Septic Prohibition >
http://www.malibucity.org/index.cfm/fuseaction/DetailGroup/navid/493/cid/15747

Thank you very much for this opportunity to comment. | wish you the best of luck as you try to wrap
up this document.

Best wishes,

Jennifer Brown | Sr. Environmental Programs Coordinator

Environmental Sustainability Department | City of Malibu
AN 23825 Stuart Ranch Road Malibu, CA 90265

& 310.456.2489 ext. 275

b% Please consider the environment before printing this email

Connect with the City of Malibu

"Like" and "follow" Malibu's Environmental Sustainability on Facebook and Twitter
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From: Cindy Lin

To: rambrose@ucla.edu; Shelley Luce; mabrahmson@santamonicabay.org; Mark Gold
Subject: Expert Panel to Review Causes and stressors to Malibu Creek Watershed

Date: 10/18/2012 06:06 PM

Hi!

I hope you all are doing well. 1 would like to give you an update of where we are in terms of completing
a TMDL for Malibu Creek Watershed. But, more importantly, | need your expert knowledge of the
watershed.

Specifically, 1 am trying to refine a causal assessment for Malibu Creek Watershed. As you folks know,
there are many stressors to Malibu Creek watershed. In our effort to systematically evaluate the causes
and stressors of the impairment in Malibu Creek Watershed, we have completed a causal assessment
following EPA's CADDIS approach. Please see link/description below. One of the key elements of this
process is to ensure that experts familiar with the watershed can participate in evaluating the potential
candidate causes and stressors. That would be you.

We have completed our data assessment and evaluated a number of different types of evidence and
would value your expert input in this process. This would require around 3 hours of your time
(approximately) for us to systematically run through the information we have and for you to determine if
the evidence or relationship that we have appropriately identified correctly matches with your
knowledge.

As usual, there is never enough time and | am wondering if you would have anytime the week of
November 5 for meeting to discuss this.

Please let me know if you can participate in this effort. Excuse the short time frame on this as this
approach and the details are still being worked out for CA. 1 also this would be a great introduction (if
you don't already know this approach), as CA State Board is thinking of incorporating this approach as
part of the State's Biological Objectives tool.

Cindy

CADDIS Link: http://www.epa.gov/caddis/
CADDIS, or the Causal Analysis/Diagnosis Decision Information System, is an online application

designed to help users conduct causal assessments, primarily in stream ecosystems. It provides a
logical, step-by-step framework for Stressor Identification based on the U.S. EPA’s Stressor
Identification Guidance Document, as well as additional information and tools that can be used in these
assessments.

Cindy Lin, D.ENV.

Water Division

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255
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From: Cindy Lin

To: jaizbick@usgs.gov

Subject: Fw: predraft malibu

Date: 10/22/2012 01:51 PM

Attachments: EPA PRE-DRAFT Malibu Creek & Lagoon TMDL & Data Analysis 09-28-12.pdf
John:

See what | sent to Joe earlier. Thanks for your patience in getting connected. Would appreciate you
keep this draft for your eyes only. If someone else is interested, I'm happy to speak to them first.

Cindy

Cindy Lin, D.ENV.

Water Division

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255

----- Forwarded by Cindy Lin/R9/USEPA/US on 10/22/2012 01:44PM -----

To: "Joe Bellomo" <jbellomo@willdan.com>

From: Cindy Lin/R9/USEPA/US

Date: 09/28/2012 07:38PM

Cc: Cindy Lin/R9/USEPA/US@EPA, "Kirsten James" <kjames@healthebay.org>
Subject: Fw: predraft malibu

(See attached file: EPA PRE-DRAFT Malibu Creek & Lagoon TMDL & Data Analysis 09-28-
12.pdf)

Hi Joe,

Here's the Pre-Draft Malibu Creek and Lagoon TMDL.

Please forward to only the interested stakeholders I've been meeting with at the MCC meetings in
Malibu, and CC me.

Please do not forward to everyone since this is a pre-draft. And, | would prefer to discuss and fwd a
draft directly to folks outside of this stakeholder group.

Please also include the following disclaimer to the stakeholders who will be looking at this:
This document is a pre-draft for review and discussion only. We

will be discussing some of the highlights at the Oct 9 meeting.
Also, please note that this draft is a work in progress, with many
sections PENDING.

Disclaimer:

This Pre-Draft is not the final TMDL. This Pre-Draft describes in detalil

the data, analyses, and issues that USEPA is reviewing for the final
TMDL. The content and conclusions in this Pre-Draft may change
following further review, analyses and determination by USEPA.

Cindy
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1.Introduction

1.1 REGULATORY BACKGROUND

Section 303(d) of the CWA requires that each State “shall identify those waters within its boundaries for
which the effluent limitations are not stringent enough to implement any water quality objective
applicable to such waters.” The CWA also requires states to establish a priority ranking for waters on the
303(d) list of impaired waters and establish TMDLSs for such waters.

The elements of a TMDL are described in 40 CFR 130.2 and 130.7 and Section 303(d) of the CWA, as
well as in the USEPA Region IX’s Guidance for Developing TMDLs in California (USEPA, 2000). A
TMDL is defined as the “sum of the individual waste load allocations for point sources and load
allocations for nonpoint sources and natural background” (40 CFR 130.2) such that the capacity of the
waterbody to assimilate pollutant loads (the loading capacity) is not exceeded. A TMDL is also required
to account for seasonal variations and include a margin of safety to address uncertainty in the analysis
(CWA 303(d)(1)(C) (USEPA, 2000).

States must develop water quality management plans to implement the TMDL (40 CFR 130.6). USEPA
has oversight authority for the 303(d) program and is required to review and either approve or disapprove
the TMDLs submitted by states. In California, the State Water Resources Control Board (SWRCB) and
the nine Regional Water Quality Control Boards are responsible for preparing lists of impaired
waterbodies under the 303(d) program and for preparing TMDLSs, both subject to USEPA approval. If
USEPA disapproves a TMDL submitted by a state, or if a state does not develop a TMDL in a timely
manner, USEPA is required to establish a TMDL for that waterbody. The California Regional Water
Quality Control Boards (Regional Boards) hold regulatory authority for many of the instruments used to
implement the TMDLSs, such as the National Pollutant Discharge Elimination System (NPDES) permits
and state-specified Waste Discharge Requirements (WDRs).

As part of its 1996 and 1998 regional water quality assessments, the LARWQCB identified over 700
waterbody-pollutant combinations in the Los Angeles Region where TMDLs would be required
(LARWQCB, 1996, 1998). These are referred to as “listed” or “303(d) listed” waterbodies or waterbody
segments. A 13-year schedule for development of TMDLSs in the Los Angeles Region was established in
a consent decree approved between USEPA and several environmental groups on March 22, 1999 (Heal
the Bay Inc., et al. v. Browner, et al. C 98-4825 SBA). Under the consent decree, USEPA must establish
these TMDLs by March 24, 2013. For the purpose of scheduling TMDL development, the consent decree
combined the more than 700 waterbody-pollutant combinations into 92 TMDL analytical units.

1.2 ELEMENTS OF A TMDL

Guidance from USEPA (1991) identifies several elements of a TMDL. Sections X through X of this
document are organized such that each section describes one of the elements, with the analysis and
findings of these TMDLs for that element. Additionally, implementation and monitoring
recommendations are provided in Section 8. TMDL sections are as follows:

e Section X: Problem Identification. Presents the data used to add the waterbody to the 303(d) list,
and summarizes existing conditions using that evidence along with any new information acquired since
the listing. This element identifies portions of the waterbody that fail to support all designated beneficial
uses; the criteria designed to protect those beneficial uses; and, in summary, the evidence supporting the
decision to list, such as the number and severity of impact observed.








e Section X: Numeric Targets. Sets numeric targets based upon the water quality standards (WQS)
described in the Los Angeles Region Water Quality Control Plan (Basin Plan).

e Section X: Source Assessment. Describes and identifies the potential point sources and nonpoint
sources of sediment and impact to Malibu Creek and Lagoon.

e Section X: Linkage Analysis. Provides an analysis of the relationship between sources and the
receiving water quality impairment. The linkage analysis addresses the critical conditions, loading, and
water quality parameters. Allocations are designed to protect the waterbody from conditions that exceed
the applicable numeric target. The allocations are based on critical conditions to ensure protection of the
waterbody under all conditions.

e Section X: TMDLs and Pollutant Allocations. Identifies the quantitative load or in this case, the
necessary numeric habitat proportions and tidal elevations that need to be achieved to ensure protection of
the identified beneficial uses in Malibu Creek and Lagoon.

e Section Error! Reference source not found.: Implementation. Not considered a required element of
a TMDL established by USEPA, contains recommendations to the State regarding implementation and
monitoring for this TMDL.

1.3 PHYSICAL SETTING

Malibu Creek watershed, located about 35 miles west of Los Angeles, California, drains an area of 109
square miles (Figure 1-1). The watershed extends from the Santa Monica Mountains and adjacent Simi
Hills to the Pacific Coast of Santa Monica Bay at Malibu State Beach (formerly Surfrider Beach). Malibu
Lagoon, currently about 31 acres in size, occupies the area behind the beach at the mouth of Malibu
Creek. The entire watershed lies within Level 3 sub-ecoregion 6 (Southern and Central California
Chapparal) within aggregate nutrient ecoregion 3 (Xeric West; USEPA, 2000c).
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A variety of water quality impairments have been identified in the watershed. This report specifically
addresses impaired benthic biota in the Malibu Creek mainstem and Malibu Lagoon.
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2.Beneficial Uses, Water Quality Standards, and
Use Assessments

2.1 BENEFICIAL USES

The Los Angeles Region Basin Plan lists the beneficial uses of Malibu Creek and Lagoon, which
determine the applicable water quality criteria (Los Angeles Board, 1995).

Table 2-1 summarizes the beneficial uses designated for Malibu Creek and Lagoon. These waterbodies
are designated to provide municipal water supply, water recreation, ecological habitat uses, and the
support of rare, threatened, or endangered species.

Table 2-1. Beneficial Uses for Malibu Creek and Lagoon (Los Angeles Board, 1995)

Waterbody Malibu Creek Malibu Lagoon

Municipal and Domestic Supply (MUN) p*

Agricultural Supply (AGR)

Industrial Process Supply (PROC)

Industrial Service Supply (IND)

Groundwater Recharge (GWR)

Freshwater Replenishment (FRSH)

Navigation (NAV) E

Hydropower Generation (POW)

Contact Water Recreation (REC1) E E

Non-contact Water Recreation (REC2) E E

Aquaculture (AQUA)

Warm Freshwater Habitat (WARM) E

Cold Freshwater Habitat (COLD) E

Inland Saline Water Habitat (SAL)_

Estuarine Habitat (EST) E
Marine Habitat (MAR) E
Wildlife Habitat (WILD) E E

Preservation of Biological Habitats of Special
Significance (BIOL)
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Waterbody Malibu Creek Malibu Lagoon
Rare, Threatened, or Endangered Species E Ee
(RARE)
Migration of Aquatic Organisms (MIGR) E Ef
Spawning, Reproduction, and/or Early E Ef

Development (SPWN)

Shellfish Harvesting (SHELL)

Wetland Habitat (WET) E E

Notes:

P* Potential beneficial use designated under SB 88-63 and RB 89-03. Some designations may be considered for
exemptions at a later date.

E Existing beneficial use

Ee One or more rare species utilize all ocean, bays, estuaries, lagoons and coastal wetlands for foraging and/or
nesting.

Ef Aquatic organisms utilize all bays, estuaries, lagoons and coastal wetlands, to a certain extent, for spawning and
early development. This may include migration into areas which are heavily influenced by freshwater inputs.

The WARM and COLD agquatic life uses are of most relevance to this TMDL. The WARM use is
specifically defined as “Uses of water that support warm water ecosystems including, but not limited to,
preservation or enhancement of aquatic habitats, vegetation, fish, or wildlife, including invertebrates.”
The COLD use is defined as “Uses of water that support cold water ecosystems including, but not limited
to, preservation or enhancement of aquatic habitats, vegetation, fish, or wildlife, including invertebrates.
(Los Angeles Board, 1995).

2.2 WATER QUALITY CRITERIA AND STANDARDS

Water quality standards for the Malibu Creek watershed have been established at the federal, state, and
regional levels. These standards support aquatic life by addressing toxicity, nutrients, dissolved oxygen,
algae, sediment, and other related constituents. Standards are primarily based on the California Toxic
Rule (40 CFR 131 - 65FR 31682, May 18, 2000) and the Los Angeles Basin Plan (Los Angeles Board,
1995). The Los Angeles Basin Plan defines narrative and numeric water quality objectives (WQOSs) to
protect beneficial uses of water and prevent nuisances within a specific area.

The applicable narrative standards for aquatic life within Malibu Creek include those that relate to
toxicity, eutrophication, dissolved oxygen, and sediment and include the following:

e Bioaccumulation: The Basin Plan states that “toxic pollutants shall not be present at levels that
will accumulate in aquatic life to levels which are harmful to aquatic life or human health.”

e Biochemical Oxygen Demand (BOD): The Basin Plan states that “waters shall be free of
substances that result in increases in the BOD which adversely affect beneficial uses.”

e Sediment: The Basin Plan narrative sediment criteria were established to prevent impacts to
spawning habitat, benthic organisms, and larval fish as well as other impacts. The Basin Plan
states that “waters shall not contain suspended or settleable material in concentrations that cause
nuisance or adversely affect beneficial uses.”

e Temperature: The Basin Plan states that “the natural receiving water temperature of all regional
waters shall not be altered unless it can be demonstrated to the satisfaction of the regional board
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that such alteration in temperature does not adversely affect beneficial uses.” The Basin Plan also
specifies numeric criteria as noted in Table 2-2.

e Turbidity: The Basin Plan states that “watersheds shall be free of changes in turbidity that cause
nuisance or adversely affect beneficial use” and also specifies numeric criteria as noted in
Table 2-2.

e Toxicity: The Basin Plan states that “all waters shall be maintained free of toxic substances in
concentrations that are toxic to, or that produce detrimental physiological response in human,
plant, animal, or aquatic life.”

The numeric criteria most applicable to the protection of aquatic life in the Malibu Creek watershed are
presented in Table 2-2, along with the nitrate-nitrogen criterion that is most relevant to drinking water
uses. Ammonia objectives are defined as a function of pH and temperature and metals objectives are
defined as a function of hardness. The equations used to calculate these objectives are explained in more
detail below. Numeric criteria for other toxins are outlined in the California Toxics Rule (CTR) 40 CFR
131.38 (USEPA, 2000).

Table 2-2.

Selected Numeric Water Quality Criteria Applicable to Malibu Creek Watershed
(Los Angeles Board, 1995)

Constituent

WQO

Notes

Ammonia

30-day average and one-hour acute objectives
expressed as functions of temperature and pH; four-day
maximum average concentrations shall not exceed

2.5 times the 30-day average objective.

See Equation 2-2 through Equation
2-4

Nitrate-Nitrogen

10 mg/L

Specific objective for the Malibu
Creek watershed

Dissolved For WARM: Mean annual concentration > 7 mg/L; Objectives differ by beneficial use for
Oxygen instantaneous > 5 mg/L; as a result of waste discharges: | waters receiving waste discharges

> 5 mg/L

For COLD: > 6 mg/L

For COLD and SPWN: > 7 mg/L
pH As a result of waste discharges: between 6.5 and 8.5, Objective defined for waters

and no change > 0.5 units from natural conditions receiving waste discharges
Temperature For WARM: no change > 5 degrees F above natural Objectives differ by beneficial use;

temperature and < or equal to 80 degrees F at all times;

For COLD: no change > 5 degrees F above natural
temperature

for Malibu Lagoon, stricter
regulations may be induced for
individual dischargers under the CA
Thermal Plan (SWRCB, 1972)

Total Dissolved
Solids

2,000 mg/L

Specific objective for the Malibu
Creek watershed

Turbidity

Natural turbidity 0 to 50 NTU: increases shall not exceed
20 percent

Natural turbidity >50 NTU: increases shall not exceed 10
percent
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The Basin Plan expresses ammonia targets as a function of pH and temperature because un-ionized
ammonia (NH3) is toxic to fish and other aquatic life. In order to assess compliance with the standard,
pH, temperature, and ammonia must be determined at the same time. The toxicity of ammonia increases
with increasing pH and temperature; therefore, ammonia targets depend on the site specific pH and
temperature as well as the presence or absence of early life stages (ELS) of aquatic life.

A December 2005 Amendment to the Basin Plan assumes that ELS are present in any waterbody
designated as COLD (Los Angeles Board, 2005a). The 30-day average target concentrations (criterion
continuous concentration (CCC)) of ammonia for waterbodies with ELS absent and present can be
calculated using Equation 2-2 and Equation 2-1, respectively. The four-day maximum average
concentration shall not exceed 2.5 times the 30-day average objective, while the one-hour acute level,
with ELS absent and present, can be calculated with Equation 2-2, Equation 2-3, and Equation 2-4,
respectively (USEPA, 1999).

Equation 2-1. 30-day Average Total Ammonia Concentration for Waterbodies with ELS Absent

0.0577 2.487
1+107.688—pH + 1+10 pH-7.688

Equation 2-2. 30-day Average Total Ammonia Concentration for Waterbodies with ELS Present

0.0577 2.487
1+107.68&pH +1+lopr7.688

30-day Average Concentration (mg/L) = ( j.1_45 .10%028(25-MAX (T.7))

30-day Average Concentration (mg/L) = ( j MIN (2.85,1.45-100'028(2& ™) )

Equation 2-3. Acute Criteria for Total Ammonia-Nitrogen for Waterbodies with ELS Absent
(USEPA, 1999)

. 0.41 58.4
Acute Limit (mg/L) = (1”07.2%% )+(1+10"H‘7'2°4j

Equation 2-4. Acute Criteria for Total Ammonia-Nitrogen for Waterbodies with ELS Present
(USEPA, 1999)

Acute Limit(mg/L):( 0.267 j{ 39.0 )

1+107.204~pH 1+10pH77.204

2.3 USE ASSESSMENT AND TMDLS

Use assessments of Malibu Creek and Lagoon have identified a wide range of water quality impairments.
The 2002 Section 303(d) (Los Angeles Board, 2002) list of impaired waters identifies Malibu Creek as
impaired by total selenium, total aluminum, nitrite nitrogen, and sedimentation, while Malibu Lagoon was
listed as impaired by sedimentation. An earlier listing for coliform bacteria had been recently removed
after completion of a TMDL. The 2008 list (Los Angeles Board, 2008) shows Malibu Creek as impaired
by poor benthic macroinvertebrate bioassessments, excess coliform bacteria, fish barriers (fish passage),
invasive species, nutrients (algae), scum/foam (unnatural), sedimentation/siltation, selenium, sulfates, and
trash. The 2008 list also indicates that Malibu Lagoon is impaired for benthic community effects,
coliform bacteria, eutrophic conditions, swimming restrictions, viruses (enteric), and pH.

A number of these identified impairments have been addressed through TMDLSs:
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e A coliform bacteria TMDL for Malibu Creek was approved by EPA on 1/1/2002.

e A nutrient/eutrophication TMDL for both the creek and lagoon was approved by EPA on
3/21/2003. Allocations are based on loading targets of 1 mg/L total nitrogen and 0.1 mg/L total
phosphorus.

o A coliform bacteria TMDL for Malibu Lagoon was approved on 1/1/05.

e Swimming restrictions and enteric viruses in the lagoon are addressed in a TMDL approved
1/10/06.

e Atrash TMDL for the creek and lagoon (although the lagoon was not listed for trash) was
approved on 6/26/2009.

This study addresses some, but not all, of the remaining impairments in the mainstem of Malibu Creek
and Malibu Lagoon for which TMDLs have not been completed, in accordance with the Consent Decree
in the case Heal the Bay, Inc. and Santa Monica Baykeeper, Inc. vs. USEPA in US District Court for the
Northern District of California. The 8/16/2010 Stipulation to Modify Amended Consent Decree in this
case discusses three “pairings of WQLSs and pollutants” for which TMDLs will be completed for Malibu
Creek (WBID CAR4042100019990201132825, which is the mainstem from the Lagoon up to Malibu
Lake) and Malibu Lagoon by 3/24/2013:

1. Malibu Creek benthic-macroinvertebrate bioassessments
2. Malibu Creek sedimentation/siltation
3. Malibu Lagoon benthic community effects

The stipulation removes from the Consent Decree the requirement to complete sedimentation TMDLSs for
Malibu Creek tributaries Medea Creek, Las Virgenes Creek, and Lindero Creek.

The 2002 303(d) Fact Sheet discusses sedimentation as impaired, stating that “Malibu Creek Watershed,
including Malibu Creek, Las Virgenes Creek, Triunfo Creek, and Medea Creek, is proposed to be listed in
the 2002 305(b) water quality assessment as “Partially Supporting (Impaired)” due to excessive
sedimentation. Regional Board staff and James M. Harrington, Staff Environmental Scientist of
California Department of Fish and Game evaluated the data and concluded that the Malibu Creek
watershed, with the exception of Cold Creek, are impaired by sedimentation based on both the biological
assessment of the macroinvertebrate stream community assemblage and the physical habitat data.
Harrington states, ‘All of the monitoring sites within the Malibu Creek watershed (except for the upper
reaches of Cold Creek) show typical signs of ecological impairment due primarily to sediment (and
nutrient enrichment)...and low physical habitat scores reflect the influence of heavy sediments in causing
reduced habitat availability and reduced habitat quality for macroinvertebrates... It is my opinion that
Malibu Creek is impaired by excessive sedimentation” (Letter from Harrington to the Regional Board
dated December 6, 2001).

The 2008 integrated report for the Los Angeles regioin states “The water quality chemistry and
bioassessment data provide a substantial basis that benthic macroinvertebrate populations are impacted by
a wide range of anthropogenic stressors”. The report from the 2005 Malibu Creek Bioassessment
Monitoring Program (Aquatic Bioassay, 2005) examined eight sites in the Malibu Creek watershed,
providing both IBI and physical habitat score (including substrate complexity, embeddedness,
consolidation, and percent fines). Four of the eight sites (including Malibu Creek above the lagoon — the
only station on the mainstem included in the current listing) showed physical habitat as optimal or
suboptimal and, for these four sites, “stressors other than habitat conditions may have impacted these
sites.” There are many other potential causes of the poor IBI scores (including excess nutrients, metals,
organics, and exotic species).
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For Malibu Lagoon, the Benthic Community Effects impairment listing was originally listed in 1998.
Furthermore, the supporting information for the 2010 integrated report (decision against delisting) stated
readily available data and information and the weight of evidence conclude that there is “sufficient
justification against removing this water segment-pollutant combination from the section 303(d) list.”
This conclusion is based on the staff findings that:

1. The Malibu Lagoon Restoration Feasibility Study Final Alternatives Analysis describes
restoration measures for Malibu Lagoon. These proposed restoration efforts, if fully
implemented, are anticipated to correct the conditions which allow the negative indicator species
to thrive.

2. The Regional Board “decided against moving the Benthic Community Effects listing in Malibu
Lagoon from the TMDL required portion of the 303(d) list to the being addressed by action other
than TMDL portion of the 303(d) list.” The source of impairment is indicated as
hydromodification.
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3.Geographical Analysis

3.1 INVENTORY OF SPATIAL DATA

Spatial data for the Malibu Creek watershed region was obtained from several different sources. In many
cases, the original source data were modified for specific applications to the Malibu Creek watershed.
For example, the Southern California Association of Governments (SCAG) land use and land cover data
from 1990 and 2005 was clipped to the watershed boundaries and simplified through aggregation of the
numerous SCAG classes into broader descriptions. Some spatial data was provided to Tetra Tech in
tabular format (e.g., latitude and longitude) which was then transformed into Geographic Information
System (GIS) spatial coverages. Appendix A includes the description of the different spatial datasets
assembled to support subsequent work within the watershed.

@ TETRATECH
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3.2 JURISDICTIONS

Seven municipalities have jurisdictional boundaries within the Malibu Creek watershed (Figure 3-1).
Five of the municipalities are within Los Angeles (LA) County and two are within Ventura County.
Westlake Village and Agoura Hills jurisdictional areas (both in LA County) are found exclusively within
the watershed. The majority of the watershed is outside of existing municipal jurisdictional boundaries.
As of 2010, all areas within the watershed are covered by united stormwater permits for LA and Ventura
counties, except for state roads, which are covered by Caltrans’ permit (See Section 4.2).
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Figure 3-1. Municipal Jurisdiction Boundaries within the Malibu Creek Watershed

3.3 TOPOGRAPHY

Located in the Peninsular Range physiographic province, the Malibu Creek watershed is bordered by the
Santa Monica Mountain range to the west and Simi Hills to the north. As shown in Figure 3-2, most of
the headwater areas are located in Ventura County and many of these areas drain to lakes before
converging to form Malibu Creek in the lower watershed. Elevations in the watershed range from sea
level at the Malibu Lagoon and Santa Monica Bay to over 900 meters (2,953 feet) in the Santa Monica
Mountains and Simi Hills. The watershed elevation and topography shown in Figure 3-2 is based on a
10-meter Digital Elevation Model (DEM) obtained from USDA.
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Figure 3-2. Topography of the Malibu Creek Watershed

Malibu Lagoon occupies a small prism at the confluence of Malibu Creek with the Pacific Ocean at
Malibu Beach (Figure 3-3). Like most Southern California estuaries, Malibu Lagoon is open to the ocean
on an intermittent basis, with mouth closures due to coastwise sand transport. The image from October
2011 shows a small outflow occurring at the eastern end of the beach. The morphology of the current
lagoon is constrained by the Pacific Coast Highway, the Malibu Civic Center, and areas of fill (including
a golf course) between the Pacific Coast Highway and the beach.
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Figure 3-3. Malibu Lagoon in October 2011

3.4 GEOLOGY AND SOILS

Malibu Creek flows from and through the Santa Monica Mountains, a region of active deformation and
topographical change. The dynamic nature of this landscape plays an important role in shaping
conditions in the stream and lagoon — and includes naturally enhanced rates of erosion and sediment
delivery.

Meigs et al. (1999) estimated that uplift rates on the south flank of the Santa Monica Mountains were
approximately 0.5 mm/yr, while erosion, represented in normalized form as denudation rate, was also on
the order of 0.5 mm/yr. This results in sediment yields that are noticeably greater than yields from
surrounding portions of southern California. Warrick and Mertes (2009) examined the issue in detail for
the Western Transverse Range (Santa Clara, Ventura, and Santa Ynez Mountain drainages), and found
that areas with highest sediment yields consistently have weakly consolidated bedrock (Quaternary-
Ploicene marine formations) and are associated with the highest rates of tectonic uplift. These areas
generated sediment yields on the order of 5,000 t/km*/yr, but yields from other portions of the range
without Quaternary-Pliocene marine formations were still on the order of 1,000 t/km?/yr. Geology in the
Malibu Creek basin in the Santa Monica Mountains is mostly non-marine in nature, but does include
some areas of Eocene and Cretaceous marine sediments.

Significant exposures of Triassic age marine sediments are found in the area immediately north of the 101
Freeway where the Monterey formation (known locally as the Modelo formation; Figure 3-4) is present at
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the surface. The Monterey/Modelo formation is an important source of petroleum. Information from
LVMWD (2011) suggests that the source of very high levels of sulfate, phosphate, metals, and total
dissolved solids is due to drainage originating from the Malibu formation. USEPA reviewed the
submitted data, conducted additional evaluation of the information, and examined multiple maps
describing the Modelo formation north of Liberty Canyon Creek and the portions near Malibou Lake.
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Figure 3-4. Location of the Modelo Formation in the Malibu Creek Watershed
Source: California Geological Survey, 2009

Soils in the watershed generally reflect the underlying glacial geology derived from sandstone, shale, or
metavolcanic parent material. Soil data was obtained from the NRCS’s SSURGO and STATSGO (for a
portion missing SSURGO coverage in northwest LA County) databases. The majority of soils in the

watershed are dominated by shallow, well-drained hillsides and mountains with slopes of 30-75 percent.

The Hydrologic Soil Group (HSG) classification is a means for grouping soils by similar infiltration and
runoff characteristics during periods of prolonged wetting. Typically, clay soils that are poorly drained
have lower infiltration rates, while well-drained sandy soils have the greatest infiltration rates. The Soil
Conservation Service (SCS, 1986) has defined four HSG categories for soils as listed in Table 3-1. The
distribution of HSGs in the watershed is 56 percent “D,” 24 percent “C,” 7 percent “B,” a fraction of a
percent of “A” near the watershed outlet (11 acres), and 13 percent described as “Water or Rock” (Figure
3-5).
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Table 3-1.

SCS Hydrologic Soil Groups

Hydrologic Soil Group

Description

A

Soils with high infiltrations rates. Usually deep, well-drained sands or gravels. Little

High amounts of runoff.

runoff.
B Soi!s with r_noderate infiltration rates. Usually moderately deep, moderately well-
drained soils.
C Soils with slow infiltration rates. Soils with finer textures and slow water movement.
D Soils with very slow infiltration rates. Soils with high clay content and poor drainage.
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Figure 3-5.

3.5 LAND USE/LAND COVER

A number of land use/land cover GIS products are available for the Malibu Creek watershed. The
National Land Cover Data (NLCD) provides a useful overview, but has limitations in urban areas. The
U.S. Forest Service LANDFIRE dataset (www.landfire.gov) provides a high level of detail about
vegetation, but does not represent development. The strongest GIS product for representing developed
land uses is the Southern California Association of Governments (SCAG) land use data, which documents
land use in 1990, 1993, 2001, and 2005. [Note: Will update with SCAG 2008.] Land use is classified

Hydrologic Soil Groups — Malibu Creek Watershed (STATSGO and SSURGO)
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using a modified Anderson system, with up to three levels of detail represented by a 4-digit number. In
all, there are over 100 distinct classes.

A 2008 version of the SCAG land use dataset was obtained in November 2010; however, there are several
large areas in the watershed classified as “residential” that appear to still be undeveloped at this time
under review of aerial imagery. Because of this discrepancy, the 2008 edition of SCAG land use was not
employed for this report, but could serve to update the 2005 data for future, more detailed work (e.g.,
watershed modeling).

3.5.1 Analysis of Land Use and Land Cover

To simplify the SCAG data, the original land use and land cover classes were aggregated into more
general categories. The generalized SCAG land use was then intersected with the study area boundary for
both 1990 and 2005 data to perform a change analysis. The results of the land use and land cover
(LU/LC) analysis are shown in Table 3-2 and Figure 3-6 and Figure 3-7. Most notably, areas of barren
and undeveloped SCAG LU/LC had the largest decrease while both density classes of Single Family
Residential (SFR) increased the most between 1990 and 2005.

For areas designated as “Undeveloped” by SCAG, the LANDFIRE Existing Vegetation Type (EVT)
dataset was used to supplement the SCAG data in Figure 3-6 and Figure 3-7. The 25 different
LANDFIRE land cover types in the watershed were aggregated into seven more general land cover
descriptions (Table 3-3).

Table 3-2. Land Use and Land Cover Composition and Change Analysis (SCAG, 1990 and 2005)

1990 (SCAG) 2005 (SCAG)
Percent
Land Use/Land Cover Area Percent Area Percent Composition
Description (acres) (%) (acres) (%) Change 1990-2005
Agriculture 1,299 1.9% 1,252 1.8% -0.1%
Barren 1,213 1.7% 371 0.5% -1.2%
Commercial 410 0.6% 558 0.8% 0.2%
Industrial 557 0.8% 659 0.9% 0.1%
Institutional 398 0.6% 504 0.7% 0.1%
Multifamily 952 1.4% 1,055 1.5% 0.1%
Office 429 0.6% 580 0.8% 0.1%
Open Water 444 0.6% 469 0.7% 0.1%
Orchards 95 0.1% 162 0.2% 0.1%
Park — Irrig 564 0.8% 688 1.0% 0.2%
Park - Non-irrig 204 0.3% 416 0.6% 0.3%
SFR <0.5 ac 4,238 6.0% 4,951 7.1% 1.1%
SFR >0.5 ac 2,496 3.6% 3,799 5.4% 1.8%
Transportation 361 0.5% 362 0.5% 0%
Undeveloped 56,525 80.5% 54,360 77.5% -3%
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Table 3-3.  Land Cover within “Undeveloped” SCAG class (LANDFIRE, 2007)

Percent of Undeveloped
Land (SCAG)

Land Cover Description 1990 2005
Open Water 0.04% 0.02%
Barren/Developed 2.53% 1.47%
Herbaceous — Grassland 8.32% 8.09%
Sparsely Vegetated 0.53% 0.39%
Shrubland (Chaparral/Scrub) 71.2% 72.2%
Sparse Tree Canopy (Savannah) 11.8% 5.75%
Open Tree Canopy (Woodland) 5.62% 12.1%

The distribution of land uses by MS4 jurisdiction is discussed in Section 4.2.
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3.5.2 Impervious Surfaces

Impervious surfaces encourage direct runoff, rather than infiltration of precipitation. The impervious area
in a watershed is thus an important factor in determining the amount and timing of runoff, streamflow
characteristics, and pollutant loading.

Impervious surfaces in the watershed include buildings, parking lots, roads, sidewalks, and other features.
Determination of an average percent impervious for the aggregated SCAG LU/LC categories (Table 3-2)
can assist with the identification and prioritization of environmental stressors. The most recent
impervious surface assessment available was created by the Multi-Resolution Land Characteristics
Consortium (MLRC) for the NLCD in 2001 (Figure 3-8). The locations of Heal the Bay biological
monitoring stations are also shown in this figure to support subsequent discussions of the relationship of
bioscores and impervious areas.

An average percent impervious for the aggregated SCAG LU/LC categories was calculated using the
SCAG LU/LC 2001 data and the NLCD 2001 impervious surface coverage (Table 3-4). The resulting
impervious fraction estimates are generally lower than the estimates of percent impervious by land use
provided in the Los Angeles County Hydrology Manual (LADPW, 2006). The LADPW estimates are for
countywide design purposes and are suspected not to be representative of the specific existing land uses in
the Malibu Creek watershed, where overall development is much less intense than in Los Angeles County
as awhole.

It is assumed that the average impervious value for each LU/LC category derived in Table 3-4 can also be
applied to the earlier and more recent 2005 coverage of the SCAG LU/LC. The resulting analysis shows
that imperviousness in the watershed increased from 3,694 to 4,279 between 1990 and 2005; however,
this still constitutes only a small portion of the total watershed area (6.1 percent) — primarily because
undeveloped land still predominates.
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Figure 3-8. Percent Impervious Surface (NLCD, 2001) — Malibu Creek Watershed
Table 3-4. ~ Malibu Watershed Imperviousness by SCAG LU/LC Categories
LU/LC Average Imperviousness Impervious Area 1990 Impervious Area 2005
Description (%) (acres) (acres)
Agriculture 1 15 14
Barren 7 87 27
Commercial 51 209 284
Industrial 28 156 185
Institutional 28 111 141
Multifamily 39 374 415
Office 46 197 266
Open Water 2 9 9
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LU/LC Average Imperviousness Impervious Area 1990 Impervious Area 2005
Description (%) (acres) (acres)
Orchards 3 3 5
Park - Irrig 7 41 50
Park - Non-irrig 8 17 34
SFR <0.5 ac 34 1,459 1,704
SFR >0.5ac 11 286 436
Transportation 49 178 178
Undeveloped 1 550 529
Watershed Total (ac) 3,694 4,279
Percentage Impervious 5.26% 6.10%

3.6 FIRE REGIME

Fire activity in a watershed can significantly impact the hydrologic response. Severe burns, particularly
in natural areas, such as forest or grassland, remove vegetation that holds soil in place and reduce the
amount of water lost through evapotranspiration. Floods and massive debris loads are common following
extensive fires. These impacts diminish over subsequent years as vegetation is reestablished.

Fire history data was obtained in spatial format from the California Department of Forestry and Fire
Protection through 2010 (http://frap.cdf.ca.gov/data/frapgisdata/download.asp?spatialdist=1&rec=fire).
The data were reviewed to determine the timing and extent of major fire events (defined as events that
burned at least 1,500 acres within the watershed). For each year from 1949 to the present in which one or
more major fire events occurred, all events covering 5 acres or more of the watershed, as well as those
affecting the proposed reference sites at LCH-18 and SC-14 (see Section 7.1.1), are shown in Table 3-5
and spatially in Figure 3-9 through Figure 3-20.

Table 3-5. Major Fire Events within Malibu Creek Watershed (1949 to 2009, >1,500 acres in year)
Fire Areain
Watershed Total Fire
Year Date Fire Name (acres) Area (acres)
07/31/1949 REINDL NO. 78 2 231
1949
10/31/1949 SIMI HILLS 12,201 20,579
12/27/1956 HUME FIRE 60 2,194
1956
12/28/1956 SHERWOOD/ZUMA 4,070 35,170
1958 11/28/1958 3,562 4,240
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Fire Area in
Watershed Total Fire
Year Date Fire Name (acres) Area (acres)
12/02/1958 6,168 18,120
10/15/1967 DEVONSHIRE-PARKER 7,606 23,094
1967 10/16/1967 ROUND MEADOW FIRE 0 100
10/30/1967 LATIGO FIRE o' 2,869
09/05/1970 12 12
09/17/1970 47 47
1970
09/25/1970 CLAMPITT FIRE 13,448 115,537
09/25/1970 WRIGHT FIRE 16,462 28,202
07/03/1978 6 6
08/09/1978 5 5
1978
09/22/1978 38 38
10/23/1978 KANAN FIRE 10,562 25,589
09/07/1982 HIGHLANDS FIRE 25 188
1982 10/08/1982 HALL 352 2,648
10/09/1982 DAYTON CANYON FIRE 29,733 43,097
06/30/1985 SHERWOOD FIRE 2,496 3,795
07/12/1985 MULHOLLAND FIRE 66 66
1985 10/14/1985 PARK FIRE 156 156
10/14/1985 DECKER FIRE 0° 6,567
N/A PIUMA 2,169 5,391
09/27/1993 MALIBU FIRE 15 AC 14 14
10/26/1993 GREEN MEADOWS 4,522 38,479
1993
10/28/1993 CHEESEBORO 845 845
11/02/1993 OLD TOPANGA FIRE 4,927 16,468
1996 10/21/1996 CALABASAS FIRE 7,629 12,513
2005 09/28/2005 TOPANGA 9,748 23,396
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Fire Area in
Watershed Total Fire
Year Date Fire Name (acres) Area (acres)
01/22/2007 FOOTHILL 55 56
2007 10/21/2007 CANYON 1,813 3,839
11/24/2007 CORRAL 19 4,708

Notes:
Fire not in watershed but affected Reference Site HtB-SC-14
2Fire not in watershed but affected Reference Site HtB-LCH-18
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Figure 3-20. Major Fire Activity Affecting Malibu Creek Watershed — 2007

3.7 HYDROGRAPHY

3.7.1 Drainage Network

Hydraulic routing of water in the Malibu Creek watershed includes both the natural drainage network and
water management infrastructure. Detailed stormwater network lines were obtained only for the Los
Angeles County portion of the watershed (Figure 3-21). It is likely that there is above- and below-ground
stormwater infrastructure in the Lake Sherwood, Westlake, and greater Thousand Oaks areas within
Ventura County; however, no available GIS coverages were identified.
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Figure 3-21. Surface Drainage Network — Malibu Creek Watershed

3.7.2 Subwatershed Delineation

There are several programs and automated Geographic Information System (GIS) tools available in the
public domain that can be used to generate watershed boundaries from a DEM. The tool selected for this
project was developed using ESRI’s Model Builder and available from the ESRI Support Center." The
tool involves several steps of DEM processing that produce a stream network layer and watersheds sized
based on user specifications.

Several data sources were used to inform the aggregation of catchments into subwatersheds. They
included major breaks in hydrography (i.e., stream order), land use/land cover (LULC) as shown by the
2005 SCAG LULC, monitoring stations, and point sources. GIS layers of stormwater infrastructure were
not available for the Ventura County portion of the watershed. The stormwater network coverages in LA
County were reviewed but did not result in any modifications to the delineation. The delineation process
resulted in an average subwatershed size of 5.22 mi® (Figure 3-22).

! http://support.esri.com/index.cfm?fa=downloads.geoprocessing.filteredGateway&GPID=16
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4.Point Sources

4.1 PERMITTED FACILITIES

The only facility with a permitted wastewater discharge to Malibu Creek or its tributaries is the Tapia
Water Reclamation Facility (TWRF). TWREF is operated under a Joint Powers Authority between Las
Virgenes Municipal Water District (located in western LA County) and Triunfo Sanitation District
(located in eastern Ventura County). The facility is along Malibu Canyon Road in unincorporated Los
Angeles County. Constructed at a low point in the Malibu Creek watershed, it allows wastewater to flow
by gravity to the treatment facility (see Figure 3-1). It was built in 1965 with a capacity of 0.5 MGD and
has been expanded several times — in 1968 to a capacity of 2 MGD; in 1972 to a capacity of 4 MGD; in
1984 to a capacity of 8 MGD; in 1986 to a capacity of 10 MGD; and in 1994 to its current capacity of

16 mgd. TWRF began water recycling in 1972 and currently treats an average of 9.5 MGD of wastewater
(http://www.lvmwd.com/index.aspx?page=72). The plant was upgraded from secondary to tertiary
treatment in 1984.

TWRF applies state-of-the-art technology to transform wastewater into high-quality recycled water that is
used to irrigate public and commercial landscaping such as golf courses, school grounds, highway
medians and parks. During the hot summer months, irrigation consumes all the recycled water Tapia
produces. When excess effluent is produced, TWRF discharges both to Malibu Creek and to Arroyo
Calabasas, a tributary of the Los Angeles River. The main discharge to Malibu Creek occurs about

0.3 miles upstream from the confluence with Cold Creek and about 5 miles upstream from Malibu
Lagoon. Los Angeles Regional Water Control Board Order No. 97-135 contained a provision prohibiting
discharges from TWRF to Malibu Creek from May 1st to November 1st each year, except under certain
conditions.

“Implementation of the prohibition under Order No. 97-135 was subject to further discussions among the
Regional Board, National Marine Fisheries Service (NMFS), U.S. Fish and Wildlife Service (USFWS),
California Department of Fish and Game. After discussions among these departments, it was concluded
that TWRF should apply for an incidental “take” permit as required by Endangered Species Act §
10(a)(1)(B). It was also recommended that a minimum flow of 2.5 ft¥/sec be maintained throughout the
year to sustain endangered species. Also, extreme weather conditions in the winter of 1998 caused the
Lagoon to remain open for an extended period. Heavy rains at that time also resulted in more runoff into
the Malibu Creek and Lagoon and created a condition resulting in less demand for reclaimed water during
the period the discharge prohibition was in effect” (Los Angeles Board, 2005b). To address these issues,
revisions were made through Order 98-030, which directed that TWRF shall “not discharge as otherwise
permitted by these requirements to Malibu Creek at any of its discharge points commencing either: (a)
May 1st of each calendar year, or (b) the first natural closure of Malibu Lagoon by sand buildup,
whichever is later, through and including October 31st of each calendar year.” Exceptions are provided
for storm events, plant upsets, or “the existence of minimal streamflow conditions that require flow
augmentation in Malibu Creek to sustain endangered species.” The discharge prohibition is based on a
finding that “that unseasonable freshwater inputs from Tapia and other sources cause the Lagoon to flood
and/or breach when it otherwise would not.”

Order No. 99-142 modified the discharge prohibitions to Malibu Creek to extend from April 15 to
November 15. When discharges occur in the winter, the current permit limits are 8 mg/L total inorganic
N and 3 mg/L total P in accordance with the Malibu Watershed nutrient TMDL (USEPA, 2003). The
TMDL limits represent an approximately 43 percent reduction in inorganic N loads relative to the 1997-
1999 time period, with no reduction in P concentrations. Tentative limits have also been developed for a
suite of metals, organic compounds, and other pollutants.





http://www.lvmwd.com/index.aspx?page=72





Most of the effluent generated by TWRF is used for irrigation during the summer months. At the time of
the nutrient TMDL, effluent irrigation and sludge injection were estimated to contribute 9 percent of the
annual nitrogen load and 6 percent of the annual phosphorus load to the Malibu Creek watershed. Sludge
disposal in the watershed has since ceased, and the TMDL assigned a load allocation of zero to effluent
irrigation based on a requirement that applications not exceed agronomic rates.

4.2 MUNICIPAL STORMWATER

EPA also regulates urban stormwater discharges through National Pollutant Discharge Elimination
System (NPDES) permits. These permits apply to stormwater runoff that is transported through regulated
Municipal Separate Storm Sewer Systems (MS4s) and discharged into waterbodies. To prevent harmful
pollutants from being washed or dumped into an MS4, operators must obtain a NPDES permit and
develop a stormwater management program.

An MS4 is defined as a conveyance or system of conveyances that is: (1) Owned by a state, city, town,
village, or other public entity that discharges to waters of the U.S., (2) Designed or used to collect or
convey stormwater (including storm drains, pipes, ditches, etc.), (3) Not a combined sewer, and (4) Not
part of a Publicly Owned Treatment Works (sewage treatment plant).

EPA has extended coverage under the MS4 permitting program in two phases. Phase I, issued in 1990,
requires medium and large cities or certain counties with populations of 100,000 or more to obtain
NPDES permit coverage for their stormwater discharges. Phase I, issued in 1999, requires regulated
small MS4s in urbanized areas, as well as small MS4s outside the urbanized areas that are designated by
the permitting authority, to obtain NPDES permit coverage for their stormwater discharges. Each
regulated MS4 is required to develop and implement a stormwater management program (SWMP) to
reduce the contamination of stormwater runoff and prohibit illicit discharges. Because a NPDES permit
is applied, stormwater discharges from a regulated MS4 are subject to wasteload allocations for point
sources under the TMDL program, rather than load allocations for nonpoint sources.

Los Angeles City and County were covered under Phase | of the stormwater program. The municipalities
within Los Angeles County (except for the City of Long Beach) and the unincorporated areas of the
county are covered under a unified MS4 permit under California Regional Water Quality Control Board,
Los Angeles Region, Order No. 01-182, NPDES Permit No. CAS004001. The Los Angeles County
Flood Control District serves as Principal Permittee.

The Malibu Creek watershed also includes areas within unincorporated Ventura County and the City of
Thousand Oaks (within Ventura County). These areas are covered by the new MS4 permit for Ventura
County (Order R4 2010-0108, NPDES Permit No. CAS004002, July 8, 2010), which unifies MS4

coverage for that county with the Ventura County Watershed Protection District as Principal Permittee.

4.3 CALTRANS & GENERAL PERMITS

The county MS4 permits do not directly cover runoff from state highways, which are covered under a
separate permit. The California Department of Transportation (Caltrans) is responsible for the design,
construction, management, and maintenance of the State highway system, including freeways, bridges,
tunnels, Caltrans’ facilities, and related properties. Caltrans’ discharges consist of stormwater and non-
stormwater discharges from State owned rights-of-way. Before July 1999, stormwater discharges from
Caltrans’ stormwater systems were regulated by individual NPDES permits issued by the Regional Water
Boards. OnJuly 15, 1999, the State Water Board issued a statewide permit (Order No. 99-06-DWQ)
which regulated all stormwater discharges from Department-owned MS4s, maintenance facilities and
construction activities.

The distribution of watershed land area by MS4 jurisdiction is an important input to the TMDL allocation
of loads (see Section 10). This analysis is provided in Table 4-1, in which the land uses described in








Section 3.5 are summarized by jurisdiction along with associated impervious areas. [Note: Table is
currently based on SCAG 2005. Should be updated to 2008 and needs work to properly resolve the
Caltrans portion, which is not clearly shown in SCAG.]

Table 4-1.  Land Use Distribution by MS4 Jurisdiction (SCAG 2005)
Land Use Los Angeles County Ventura County Caltrans
Total area Impervious Total area Impervious Total area Impervious
(ac) area (ac) (ac) area (ac) (ac) area (ac)

Agriculture 232 3 1,006 11 0 0
Barren 258 20 87 7 0 0
Commercial 150 156 124 128 0 0
Industrial 419 164 55 22 0 0
Institutional 220 86 143 55 0 0
Multifamily 324 210 316 205 0 0
Office 203 172 111 94 0 0
Open Water 255 5 204 4 0 0
Orchards 84 2 73 2 0 0
Park - Irrig 239 19 399 31 0 0
Park - Non-irrig 317 29 65 6 0 0
SFR <0.5 ac 2,012 1,056 1,235 648 0 0
SFR >0.5 ac 2,123 275 1,240 161 0 0
Transportation 0 0 0 0 183 178
Undeveloped 33,325 328 20,506 202 0 0
Total 40,161 2,524 25,563 1,577 183 178
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5.Non-Point Sources

5.1 SEPTIC TANKS

Regional Board Staff reviewed past studies and conducted independent modeling estimates of nitrogen
mass loadings from onsite wastewater disposal systems (OWDS) into Malibu Lagoon (Lai 2009). The
report estimated that the current mass loading into the Lagoon from OWDS vary from 30 Ibs/day to 40
Ibs/day based on the predicted nitrogen concentrations in the Lagoon water and measured Lagoon
nitrogen concentrations for 2002-2003 data (SCCWRP Technical Report 441) as shown in Figure 5-1.
Table 5-1 also shows the results from the multiple reported estimates.

Regional Board estimated mass loading into the Lagoon of 34.9 Ib/day using a spread sheet method and
showed that this would produce a nitrogen concentration in the Lagoon water of 2.9 mg/L. The use of
another three-dimensional groundwater flow and solute transport model (Questa 2005) showed an
estimated mass loading of 30.2 Ib/day, which resulted in a Lagoon water nitrogen concentration of 2.5
mg/L. According to the measured data during 1995-1999 and 2002-2003, the nitrogen concentration in
the Lagoon water is increasing. As such, the resulting nitrogen concentration of 2.9 mg/L for 2008-2009
falls within the trend of measured data from 1995 to 2003. Thus, the mass loading into the Lagoon of 34.9
Ib/day is considered to be an appropriate and reasonable estimate.

In summary, the Regional Board analysis concluded that estimates between 30-40 Ibs/day of nitrogen are
loaded to the lagoon, which exceeds the TMDL load allocation and results in exceedances of the TMDL
numeric target.








Table 5-1. Comparisons of nitrogen mass loading to the Malibu Lagoon for three previous studies

and staff estimates (Lai 2009).

Stone Questa Tetra Tech Staff Staff
Report | Report Report Estimate Estimate
(2004)° | (2005)° | (2003)° Using Using
Spread Numerical
Sheet Model
Method® | Method®
1.Wastewater Flow Rate from 62166 100000 | 75000 127241 127241
Commercial OWDS (gal/day)
2.Concentration in Commercial 50 50 59.2 3-110 3-110
Wastewater (mg/L)
3.Mass Loading from Commercial 25.94 41.73 37.05 42.1 42.1
OWDS (Ibs/day)
4.Wastewater Flow Rate from 126121 | 126121 | 54800 139300 139300
Residential OWDS (gal/day)
5.Concentration in Residential 20 20 59.2 45 45
Wastewater (mg/L)
6.Mass Loading from Residential 21.05 21.05 27.07 52.3 52.3
OWDS (Ibs/day)

8.Ratio of Mass Loading?

0.36

0.32

0.50

0.37

0.32

9.Mass Loading to

Malibu Lagoon (Ibs/day)

17

20

32

34.9

30.2

Note: # the ratio of mass loading entering Malibu Lagoon versus mass loading
from OWDS, i.e., value of row 9 divided by value of row 7.
® the nitrogen loads were assumed to be mostly nitrate in the OWDS and
the model only simulated the nitrate in the Stone and Questa Modeling
Reports.
¢ 50 percent of nitrogen loads from the OWDS were assumed to enter the Malibu Lagoon.

¢ the nitrogen mass loading from OWDS was estimated based on the commercial load from each OWDS
and the residential load with an average concentration of 45 mg/L for OWDS. Staff estimated the
nitrogen mass loading to Malibu Lagoon by using the spread sheet method.

¢ the nitrogen mass loading based on the commercial load from each OWDS and the residential load with an
average concentration of 45 mg/L from OWDS were used in the model. Staff estimated the nitrogen mass
loading to Malibu Lagoon by using Questa numerical model results.
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Water Quality Modeling for Malibu Lagoon
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Figure 5-1. Nitrogen concentrations in Lagoon water resulting from different
mass loadings entering the Lagoon
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6.Flow Data and Analysis

The hydrology of the Malibu Creek watershed has changed significantly over the years due to
urbanization, the importation of water, the construction of reservoirs, and the discharge of wastewater to
Malibu Creek. Most of these changes began in the mid-1960s when urban development accelerated.
Urbanization of portions of the upper watershed increased the amount of impervious surfaces, greatly
increasing runoff and peak flows during storms and reducing infiltration to soils and groundwater. The
resulting increases in runoff and stream flows in turn increased erosion rates, both over the land surface
and in the stream channels, causing significant sedimentation in the reservoirs. Approximately 20,000
acre-feet of water per year is currently imported into the watershed (NRCS, 1995; Abramson et al., 1998).
Much of this is used for landscape irrigation, which enters the waterways through shallow groundwater
flows or runoff into storm drains. Other portions of this water are used in homes and end up at the Tapia
Water Reclamation Facility, where much of it is re-used for irrigation at various locations in the
watershed.

These changes have increased both storm flows and base flows in the watershed. The NRCS (1995) study
estimated that base flows in Malibu Creek have increased by an order of magnitude over pre-development
conditions, from about 200 to 2,000 acre-feet per year. Stream flows during storms have almost doubled,
from about 11,900 to over 21,000 acre-feet per year (NRCS, 1995). As a result, the average annual flow
had more than doubled by 1995, from about 12,000 to 27,000 acre-feet (NRCS, 1995). Some of this
(about 4,000 acre-feet) was due to discharges from the Tapia WRF that has since been curtailed. About
3,000 acre-feet of the increased flow is associated with runoff from lawn and home use, and about

500 acre-feet with septic tank seepage (NRCS, 1995).

The Malibu Creek watershed contains 11 major streams and several other less important tributaries. Prior
to development in the watershed, many of these streams were intermittent to ephemeral, except for Las
Virgenes Creek, lower Medea Creek, and Cold Creek, which were perennial to intermittent (NRCS,
1995). However, as a result of irrigation with imported and reclaimed water, most of the larger tributaries
and all of the main reaches from Westlake Lake to Malibu Lagoon generally have flows all year long
(NRCS, 1995).

6.1 STREAM FLOW GAGING

Stream flow monitoring along Malibu Creek is limited to the two gage locations shown in Figure 6-1.
The flow gage near Crater Camp (USGS 11105500; LADPW F-130) contains the longest period of
record. USGS operated this gage between February 1, 1931 and September 30, 1979, after which
LADPW took over operation and continues to monitor the gage to the present. (Records through the end
of WY 2009 have been released as of this writing.) The second flow gage in the Malibu Creek watershed
is USGS 11105510, an active gage located near the mouth of the river, upstream of the lagoon. This gage
has only been in operation since December 6, 2007.
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Figure 6-1. Locations of Flow Gages

Figure 6-2 and Figure 6-3 show the daily flow time-series for the two flow gage sites. Table 6-1 provides
a statistical summary of the daily flow data, and Table 6-2 shows the monthly averages to demonstrate the
extreme seasonal variability in this stream. A logarithmic scale is used on the plots; values that fall at or

below 0.01 cfs represent zero reported flow.
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Figure 6-2. Daily Flow Time-Series for USGS 11105500/LADPW F-130 Gage
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Figure 6-3. Daily Flow Time-Series for USGS 11105510 Gage

As shown in the figures and data summary, long-term flow in Malibu Creek is characterized by extreme
seasonal fluctuation between near-zero base flows during the summer/fall and large peak events during
the winter. Based on observed flows from the recent gage (Dec. 2007-present), monthly median flows
between July and October are zero while median flows between December and April range between

13.5 cfs and 52.0 cfs. Observed flow data from the long-term gage portrays a significant increase in base
flow between the post-1966 monitoring period and the pre-1996 period. Predevelopment measurements
show that the historical baseflow during summer was on the order of 0.18 cfs (NRCS, 1995), but by the
1990s the summer baseflow had reached about 4 cfs. The NRCS (1995) study estimated that summer
runoff from watering lawns and washing driveways in the upper watershed accounted for about 2.4 cfs of
the base flows. About 7.4 cfs of runoff is generated, but about two-thirds of that is lost through
evapotranspiration (NRCS, 1995).

Table 6-1.  Statistical Summary of Daily Flow Data

Gage Dates Min Q25 Median Q75 Max Mean
USGS 11105500, | 4/1/1931 -
LADPW E-130 9/30/2010 0 0.8 3.9 11.7 24,200 294
USGS 11105510 12/6/2007 0 0.01 36 190 3,010 312

—9/6/2010
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Table 6-2. Monthly Flow Averages

USGS 11105500/F-130, USGS 11105510,
1931-2010 2007-2010
Month Mean Flow Median Flow Mean Flow Median Flow
Jan 82.7 10.3 183.9 18.0
Feb 100.9 16.7 97.7 52.0
Mar 80.1 17.1 29.9 24.0
Apr 254 9.6 19.7 16.0
May 10.1 51 6.4 5.8
Jun 6.9 3.1 15 1.0
Jul 34 2.0 0.1 0.0
Aug 2.4 15 0.0 0.0
Sep 2.7 15 0.0 0.0
Oct 3.7 15 2.2 0.0
Nov 10.6 2.9 3.3 0.1
Dec 26.4 6.1 274 13.5

6.2 IHA CHANGE ANALYSIS

As part of the watershed assessment for the Malibu Creek TMDL and 303(d) listing, Tetra Tech utilized
the Indicators of Hydrologic Alteration (IHA) tool (Nature Conservancy, 2008) to compare differences in
hydrologic regimes between two time periods and assess how these changes are related to impacts on
instream sediment loading and biological health. IHA is used to summarize long periods of daily
hydrologic data into a much more manageable series of ecologically relevant hydrologic parameters. As a
result, Tetra Tech targeted hydrologic indicators that best represent the impacts on sediment loading and
the health of benthic macroinvertebrate communities.

Flows were analyzed at the Los Angeles County Dept. of Public Works’ (LADPW) monitoring gage on
Malibu Creek below Cold Creek (Gage F130), the same location as the earlier USGS gage on Malibu
Creek at Crater Camp (11105500). This gage is located downstream of most of the development in the
watershed, as well as the Tapia discharge. IHA was used to do a pre- post-analysis. For the pre-impact
period Tetra Tech used daily flows for Water Years 1932-1965 (10/1/1931 — 9/30/1965) available on the
USGS NWIS website. The pre-impact period was limited to 1965 because this is when the Tapia
discharge and related development came online. The post-impact period used flows for Water Years
1992 to 2009 (10/1/1992 to 9/30/2009) provided by LADPW as representative of current conditions.

Figure 6-4 shows separate flow duration curves for the pre- and post-periods. Note the significant
increase in overall flow during the later monitoring periods, apparently reflecting the combination of the
Tapia discharge and use of imported water in the basin. The overall mean flow for the two monitoring








periods doubled from 17 cfs during the pre-impact period to 47 cfs during the post-impact period; an
increase of 180 percent.
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Figure 6-4. Annual Flow Duration Curves for Pre-Post Monitoring Periods on Malibu Creek

The basic IHA flow indicators are divided into five groups; each one representing a different set of
hydrologic statistics and related influence on the stream ecosystem. Subsets of the 33 total IHA
parameters are shown in Table 6-3, separated by impact period. The specific ecosystem influences
associated with each of the parameter groups are shown in Table 6-4. (Note that Tetra Tech used the non-
parametric analysis option in IHA.)

The statistical results show a significant increase in the magnitude of annual flows between the pre- and
post-impact periods. As shown in Figure 6-5, the median 1-day maximum flows increase from 179 cfs to
860 cfs (an increase of 380 percent). The median monthly flows increase between 520 percent and

3,230 percent between the pre- and post-impact monitoring periods and the annual 30-day maximum
values increase by 410 percent. Not only do the median peak flows significantly increase during the post-
impact period as expected from the increased development and imperviousness in the watershed, but the
median low-flows also increase (+2,310 percent for the 30-day rolling median) as a result of wastewater
discharges and use of imported water.
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Table 6-3.

Pre- and Post-Impact Median Results for Selected IHA Flow Parameters

Parameter Group Parameter Pre-Period Post-Period % Change
Magnitude of monthly | Median flow in April 3.5¢cfs 21.5cfs 505%
water conditions

Median flow in Nov. 0.2 cfs 6.7 cfs 3,237%
Magnitude and Annual minima, 30-day median <0.1cfs 2.4 cfs 2,310%
duration of annual
extreme water Annual maxima, 30-day median 25.3 cfs 129 cfs 410%
conditions
Number of zero-flow days 0.007 0.08 918%
Timing of annual Julian date of annual 1-day max. 275 278 1.0%
extreme water
conditions Julian date of annual 1-day min. 40.5 40 11%
Frequency and # of low pulses within each water 4 0 -100%
duration of high and year (< 0.2 cfs)
low pulses
# of high pulses within each 3.5 3 -14%
water year (> 3 cfs)
Rate and frequency of | Rise rate: mean of all positive 0.25 0.40 62%
water condition differences between consecutive
changes daily values
Fall rate: mean of all negative -0.40 -0.66 64%
differences between consecutive
daily values
=@~ Pre-Impact Flow s (1932-1965)
. —&— Post-Impact Flow s (1992-2009)
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Figure 6-5.

Pre/Post Comparison of Median Daily Maximum Flows on Malibu Creek








Table 6-4.

Interpretation of IHA Flow Metrics (Nature Conservancy, 2007)

IHA Parameter Group

Hydrologic Parameters

Ecosystem Influences

1. Magnitude of monthly water
conditions

Mean or median value for each
calendar month

Subtotal 12 parameters

Habitat availability for aquatic
organisms

Soil moisture availability for plants

Availability of water for terrestrial
animals

Availability of food/cover for fur-
bearing mammals

Reliability of water supplies for
terrestrial animals

Access by predators to nesting sites

Influences water temperature,
oxygen levels, photosynthesis in
water column

2. Magnitude and duration of annual
extreme water conditions

Annual minima — 1-day mean
Annual minima — 3-day mean
Annual minima — 7-day mean
Annual minima — 30-day mean
Annual minima — 90-day mean
Annual maxima — 1-day mean
Annual maxima — 3-day mean
Annual maxima — 7-day mean
Annual maxima — 30-day mean
Annual maxima — 90-day mean
Number of zero-flow days

Base flow index: 7-day minimum
flow/mean flow for year

Subtotal 12 parameters

Balance of competitive, ruderal, and
stress-tolerant organisms

Creation of sites for plan colonization

Structuring of aquatic ecosystems by
abiotic vs. biotic factors

Structuring of river channel
morphology and physical habitat
conditions

Soil moisture stress in plants
Dehydration in animals
Anaerobic stress in plants

Volume of nutrient exchanges
between rivers and floodplains

Duration of stressful conditions such
as low oxygen and concentrated
chemicals in aquatic environments

Distributions of plant communities in
lakes, ponds, floodplains

Duration of high flows for waste
disposal, aeration of spawning beds
in channel sediments

3. Timing of annual extreme water
conditions

Julian date of each annual 1-day
maximum

Julian date of each annual 1-day
minimum

Subtotal 2 parameters

Compatibility with life cycles of
organisms

Predictability/avoidability of stress for
organisms

Access to special habitats during
reproduction or to avoid predation

Spawning cues for migratory fish

Evolution of life history strategies,
behavioral mechanisms
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IHA Parameter Group

Hydrologic Parameters

Ecosystem Influences

4. Frequency and duration of high
and low pulses

Number of low pulses within each
water year

Mean or median duration of low
pulses

Number of high pulses within each
water year

Mean or median duration of high
pulses (days)

Subtotal 4 parameters

Frequency and magnitude of soil
moisture stress for plants

Frequency and duration of anaerobic
stress for plants

Availability of floodplain habitats for
aquatic organisms

Nutrient and organic matter
exchanges between river and
floodplain

Soil mineral availability

Access for waterbirds to feeding,
resting, reproduction sites

Influences bedload transport,
channel sediment textures, and
duration of substrate disturbance
(high pulses)

5. Rate and frequency of water
condition changes

Rise rates: Mean or median of all
positive differences between
consecutive daily values

Fall rates: Mean or median of all
negative differences between
consecutive daily values

Number of hydrologic reversals

Subtotal 3 parameters

Grand Total: 33 parameters

Drought stress on plants (falling
levels)

Entrapment of organisms on islands,
floodplains (rising levels)

Desiccation stress on low-mobility
streamedge (varial zone) organisms

A key feature of the IHA is the evaluation of Environmental Flow Components (EFC). The program
categorizes all daily flows as one of the following: extreme low flows, low flows, high flow pulses, small
floods, and large floods. For Malibu Creek, extreme low flows are zero flows under pre-impact
conditions. The dividing line between low flows (base flows) and high flows is set at 3cfs by the
analysis, while the small flood minimum peak flow is 179 cfs and the large flood minimum peak flow is

4,505 cfs.

The EFC median low flows by month are shown in Figure 6-6 and reveal a dramatic change associated
with use of imported water in the basin. Selected EFC parameters are shown in Table 6-5. The table
includes a “Significance Count.” To calculate this, the software program randomly shuffles all years of

input data and recalculates (fictitious) pre- and post-impact medians 1,000 times. The significance count
is the fraction of trials for which the deviation values for the medians were greater than for the real case.
Thus a low significance count (minimum value is 0) means that the difference between the pre- and post-
impact periods is highly significant, and a high significance count (maximum value is 1) means that there
is little difference between the pre- and post-impact periods. The significance count can be interpreted
similarly to a p-value in parametric statistics. The IHA guide to the interpretation of EFC statistics is
shown in Table 6-6..
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Figure 6-6. EFC Median Low Flows by Month
Table 6-5.  Pre- and Post-Impact Median Results for IHA EFC Parameters

EFC Parameter Pre-Impact Post-Impact Significance Count
Extreme low peak (cfs) <0.1 NA
Extreme low timing (Jday) 274 NA
Extreme low freq. (/yr) 4 0 0.07007
High flow pulse peak (cfs) 7.25 3.779 0.05506
Ziggyglow pulse timing 53.5 2725 0.03904
High flow pulse rise rate 4.175 0.95 0.2032
High flow pulse fall rate -2.771 -0.6505 0.1972
Small flood peak (cfs) 1180 1697 0.4605
Small flood timing (Jday) 37 46 0.2943
Small flood rise rate 177.1 18.48 0.1862
Small flood fall rate -16.7 -11.71 0.3333
Large flood peak (cfs) 5370 7360 0.00
Large flood timing (Jday) 62 9 0.00
Large flood rise rate 169.7 86.57 0.5856
Large flood fall rate -44.62 -8.635 0.1922
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Table 6-6.  Interpretation of IHA Environmental Flow Components

EFC Type

Hydrologic Parameters

Ecosystem Influences

1. Monthly low flows

Mean or median values of low flows
during each calendar month

Subtotal 12 parameters

e Provide adequate habitat for
aquatic organisms

¢ Maintain suitable water
temperatures, dissolved oxygen
and water chemistry

e Maintain water table levels in
floodplain, soil moisture for plants

e Provide drinking water for
terrestrial animals

o Keep fish and amphibian eggs
suspended

e Enable fish to move to feeding and
spawning areas

e Support hyporheic organisms
(living in saturated sediments)

2. Extreme low flows

Frequency of extreme low flows
during each water year or season

Mean or median values of extreme
low flow event
o Duration (days)
e Peak flow (minimum flow during
event)
e Timing (Julian date of peak
flow)

Subtotal 4 parameters

e Enable recruitment of certain
floodplain plant species

e Purge invasive, introduced species
from aquatic and riparian
communities

e Concentrate prey into limited
areas to benefit predators

3. High flow pulses

Frequency of high flow pulses during
each water year or season

Mean or median values of high flow
pulse event:

Duration (days)

Peak flow (maximum flow
during event)

Timing (Julian date of peak
flow)

Rise and fall rates

Subtotal 6 parameters

e Shape physical character of river
channel, including pools, riffles

o Determine size of streambed
substrates (sand, gravel, cobble)

¢ Prevent riparian vegetation from
encroaching into channel

e Restore normal water quality
conditions after prolonged low
flows, flushing away waste
products and pollutants

e Aerate eggs in spawning gravels,
prevent siltation

e Maintain suitable salinity
conditions in estuaries

4. Small floods

Frequency of small floods during
each water year or season

Mean or median values of small
flood event:

e Duration (days)

Applies to small and large floods:

e Provide migration and spawning
cures for fish

o Trigger new phase in life cycle
(i.e., insects)
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EFC Type

Hydrologic Parameters

Ecosystem Influences

e Peak flow (maximum flow
during event)

e Timing (Julian date of peak
flow)

e Rise and fall rates

Subtotal 6 parameters

e Enable fish to spawn in floodplain,
provide nursery area for juvenile
fish

e Provide new feeding opportunities
for fish, waterfowl

o Recharge floodplain water table

e Maintain diversity in floodplain
forest types through prolonged
inundation (i.e., different plant
species have different tolerances)

¢ Control distribution and
abundance of plants on floodplain

¢ Deposit nutrients on floodplain

5. Large floods

Frequency of large floods during
each water year or season

Mean or median values of large flood
event:

Duration (days)

Peak flow (maximum flow
during event)

Timing (Julian date of peak
flow)

Rise and fall rates

Subtotal 6 parameters

Grand Total: 34 parameters

Applies to small and large floods:

¢ Maintain balance of species in
aquatic and riparian communities

e Create sites for recruitment of
colonizing plants

e Shape physical habitats of
floodplain

e Deposit gravel and cobbles in
spawning areas

e Flush organic materials (food) and
woody debris (habitat structures)
into channel

e Purge invasive, introduced species
from aquatic and riparian
communities

e Disburse seeds and fruits of
riparian plants

¢ Drive lateral movement of river
channel, forming new habitats
(secondary channels, oxbow
lakes)

e Provide plant seedlings with
prolonged access to soil moisture

There is a dramatic change in extreme low flow frequency: In the pre-impact period the median number
of days with zero flow was four per year, whereas none occur in the post-impact period. This change may
decrease the ability of the system to purge invasive species.

In general, the rates-of-flow rise and fall do not show statistically significant differences, nor is there
much difference in small floods. More significant (< 10 percent) are the changes in high flow pulse

(e.g., above baseflow) peak and timing and large flood peak and timing. The high flow pulses are smaller
and occur later in the year post impact, while the large flood peaks are greater and occur earlier in the
year. Both of these factors are likely to be associated with shaping the physical conditions and
morphology of the streambed, while the changes in large floods can also have important consequences for
the physical habitat of the floodplain.
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6.3 ESTUARINE MORPHOLOGY
Morphology of Malibu Lagoon

The geologic history of Malibu Lagoon is described in Ambrose and Orme (2000) and Moffatt & Nichol
(2005). The form of the lagoon represents a dynamic balance between sea level rise since the last ice age
and high sediment supply due to uplift of the Santa Monica Mountains. In general, the lagoon has been
aggrading over time in concert with sea level rise of approximately 1.8 mm/yr.

An image of the lagoon prior to major disturbances is available from the 1903 topographic map of
Calabasas Quadrangle (Figure 6-7). The map shows the lagoon as closed, with a small area of open
water. It is likely that ranching activities since the 1860s had increased sediment supply prior to this map.
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Figure 6-7. Malibu Lagoon, Detail from 1903 USGS 1:24,000 Map of Calabasas Quadrangle

(http://ims.er.usgs.gov/gda_services/download?item_id=5500825&quad=Calabasas&state=CA&grid=15X15&series=
Map GeoPDF)

As described by Ambrose and Orme, a railway was constructed across the lagoon in 1908 and
transformed into the Pacific Coast Highway in 1929. The western portions of the lagoon were largely
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drained between 1920 and 1949 and large portions converted to truck farming. A variety of building
projects followed, constraining the natural footprint of the lagoon. The 1950 map of the same area shows
the reduced footprint of the lagoon and constraint by roads and ongoing building projects. A 2009
revision shows even more constraints on the lagoon morphology. These constraints have increased
aggradation in the remaining footprint of the lagoon, much of which was noted as being above MSL in
2005 (Moffatt & Nichol, 2005). As a result, the lagoon is much smaller and fresher than was likely the
case under natural conditions — occupying only the eastern portion of its original extent.
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Figure 6-8. Malibu Lagoon, Detail from 1950 USGS 1:24,000 Malibu Beach Quadrangle
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Figure 6-9. Malibu Lagoon, Detail from 2009 USGS 1:24,000 Malibu Beach Quadrangle Digital
Map

The lagoon is naturally a highly dynamic system in which substantial aggradation occurs in cycle with
major floods that open the barrier beach and scour out accumulated sediments. Floods in 1938 and 1998
deepened the lagoon and increased water volume on a temporary basis.

Natural breaching of the lagoon barrier would occur primarily in response to winter storms. Alterations
to the hydrology of the system have affected this natural cycle. Extensive use of imported water in the
basin has extended flows into the dry season, which, in conjunction with reduced storage in the lagoon,
tends to result in overtopping of the beach during the summer. To prevent flooding, mechanical
breaching of the beach during summer has been used.

No detailed record of intentional and natural breaching of the barrier beach has been located. Some
information may be gleaned from a series of aerial photographs available at www.coastalcalifornia.org.
(These are subject to copyright and are thus not reproduced here.) Based on these photographs and
information provided in Ambrose and Orme (2000) and Moffatt & Nichol (2005), the following partial
chronology can be constructed.
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1972 [day not stated]: Beach open at center, shallow channel

Oct. 1979: Open at center with full ocean exchange

Winter of 1997-1998: Fully open to the sea with deepening of lagoon by 0.5 to 1 m due to major flood
event

1999-2004: Largely closed and aggrading

Oct. 2002: Photography shows beach fully closed

Oct. 2004: Open at west end of beach

June 2005: Closed

Sept. 2006: Small overflow channel at west end of beach
Sept. 2008: Closed

Sept. 2010: Closed

Oct. 2011: Small overflow channel at east end of beach
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7.Water Quality Data and Analysis

7.1 SOURCES OF DATA

Water quality in the Malibu Creek watershed has been monitored by a variety of agencies over time.
Much of this monitoring is summarized in a recent report by the Joint Powers Authority of the Las
Virgenes Municipal Water District and the Triunfo Sanitation District (LVMWD, 2011). Additional
analyses have been undertaken for this study on a variety of key aspects of water quality that are of
potential relevance to biotic impairment in Malibu Creek.

The most significant sources of water quality monitoring data (other than bacterial data) are the Heal the
Bay Stream Team, LVMWD, the Malibu Creek Watershed Monitoring Project (MCWMP), and the Los
Angeles County Department of Public Works.

7.1.1 Heal the Bay Stream Team Water Quality Sampling,
1998-2010

The Heal the Bay Stream Team is a citizen volunteer monitoring project that has collected a limited suite
of conventional water quality data in the Malibu Creek watershed and elsewhere since 1998. Although
data is collected by volunteers, the team is led by a dedicated Heal The Bay Water Quality Monitoring
Coordinator; in addition, the project involves significant training and supervision with adherence to
established protocols and procedures. The early years of this effort (1998 — 2002) are described in detail
in the dissertation of Luce (2003). Sampling sites were on Malibu Creek, its tributaries and also potential
reference sites outside of the watershed (Figure 7-1, sites with prefix “HtB”). These include three sites on
the Malibu Creek mainstem: HtB-MC1, just above the Lagoon near the mouth of Malibu Creek, HtB-
MC15 below the confluence with Cold Creek and also below the Tapia discharge, and HtB-MC12,
upstream of Las Virgenes Creek and upstream of the Tapia Discharge.

Consistent with the discussion in Luce (2003) site SC-14 on Solstice Creek and LCH-18 on Lachusa
Creek were selected as the most appropriate reference sites for the Malibu mainstem. These sites are at
similar elevation (but slightly lower stream order) but have few or no impacts due to development. Luce
also treated the Arroyo Sequit station (AS-19) as a potential reference site; however, this site is subject to
some development impacts including roads, equestrian uses, and at least one septic system upstream of
the sampling station. Therefore, it is not treated as a primary reference site in this assessment.

7.1.2 LVMWD Sampling

LVMWD has conducted sampling in Malibu Creek since 1971 in conjunction with their discharge permit.
These sites are indicated by prefix “LVMWD?” on Figure 7-1. The sampling sites focused on discharge
points to the local creeks and downstream impacts and have consistently addressed bacteria, general
physical parameters, and inorganic nutrients. In 2005, monitoring for heavy metals and organic
compounds was added to the routine monitoring to address the California Toxics Rule.

7.1.3 Malibu Creek Watershed Monitoring Program

The Malibu Creek Watershed Monitoring Program (MCWMP) was a multi-agency effort conducted
under a Proposition 13 grant from February 2005 through February 2007 with the aim of establishing
baseline water quality throughout the watershed. The sampling sites appear without prefix on Figure 7-1
(e.g., “LVI™).
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7.1.4 Los Angeles County Mass Emissions

As part of its Municipal Separate Storm Sewer System (MS4) permit, Los Angeles DPW conducts
sampling at seven mass emissions stations, one of which is collocated with stream gage F130, in Malibu
Creek just below the confluence with Cold Creek (coincident with HtB-MC15 on the map). This targets
wet and dry events with the intention of estimating mass loading past the monitoring station
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Figure 7-1. Monitoring Sites in the Malibu Creek Watershed and Adjacent Reference Sites

7.1.5 US EPA 2010-2011 Creek and Lagoon Monitoring

As part of the effort to more fully evaluate the condition of the Creek and Lagoon, USEPA collected and
analyzed additional sampling data in Winter 2010 and Summer 2011. Monitoring included samples
collected for water quality, macroinvertebrate community and physical habitat.

DATA ANALYSIS IN PROGRESS

7.2 DISSOLVED OXYGEN AND TEMPERATURE

Malibu Creek has existing aquatic life beneficial uses of WARM, COLD, and SPWN, which are
respectively associated with minimum DO criteria of 5, 6, and 7 mg/L. Samples from the Malibu Creek
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mainstem meet these criteria on average, but not all the time. The Stream Team sampling provides a
large database of samples over time. These are compared to the reference sites in Table 7-1.
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Table 7-1.  Stream Team Dissolved Oxygen Sample Summary, 1998-2010
Solstice Lachusa Applicable
Site MC-1 MC-12 MC-15 (14) (18) Criteria
Sample Count 117 70 25 72 61
Average 10.90 9.38 9.09 9.30 9.93
DO (mg/L) Min 2.81 2.6 2.8 7.05 7.06 | >7 mg/L
Max 19.68 12.92 18.14 16.17 13.28

The SPWN criterion of 7 mg/L and the COLD criterion of 6 mg/L or better are met in the reference sites,
but not always in the mainstem. There are also frequent high values in the mainstem, attributable to algal
photosynthesis. A box plot of the DO samples (Figure 7-2) shows that the minimum DO criterion is met
most of the time (MC-15 is omitted from the box plot because the number and period of record of
samples is limited). As shown in Table 7-2, less than 10 percent of the DO samples fall below the COLD
criterion; however, no excursions have been measured at the reference sites.
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Figure 7-2. Box Plot of Stream Team DO Samples from Malibu Creek and Reference Sites
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Table 7-2.  Frequency of Low DO Samples at Malibu Creek Stream Team Stations
MC-1 MC-12 Lachusa 18 Solstice 14
Percent < 7 mg/L 12.20% 11.70% 0% 0%
Percent < 6 mg/L 7.70% 6.60% 0% 0%
Percent < 5 mg/L 5.50% 4.10% 0% 0%

The DO samples do not seem to show a clear trend over time, although observations less than 5 mg/L
appears a little more frequent in recent years (Figure 7-3). Occasional low DO is a source of stress in

Malibu Creek.
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Figure 7-3. DO Concentration versus Time at Malibu Creek Stream Team Stations 1 and 12

Dissolved oxygen concentrations in shallow flowing streams are strongly affected by temperature, as
water temperature is a major determinant of the saturation DO concentration. The wider range of DO
concentrations observed in the Malibu Creek mainstem compared to the reference stations may be due to
greater variability in temperature. Average temperatures at the Malibu Creek sites followed the general
pattern at the reference sites; however, stream temperature appears to have been impacted by activities in
the watershed (Figure 7-4). The MC-12 site was approximately 4 °C cooler during the winter and 4 °C
warmer in the summer than the reference sites. The MC-1 site has similar temperatures during the winter

months but had elevated temperatures >2.3 °C during the summer.
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Figure 7-4. Average Stream Temperatures in Malibu Creek and at Stream Team Reference Sites

7.3 CONDUCTIVITY AND DISSOLVED SOLIDS

Malibu Creek is characterized by brackish water, with median specific conductance greater than 1,800
puS/cm in the lower creek below the Los Angeles County gaging station and higher concentrations,
typically greater than 3,000 puS/cm in the northern headwaters above the 101 freeway (LVMWD, 2011).
Stream Team conductivity sampling for the mainstem stations and reference sites is shown in Table 7-3.
Results from the MCWMP MAL station are similar to those reported for MC-1, with an average of 1,862
uS/em.

Table 7-3. Stream Team Conductivity Sample Summary, 1998-2010

Solstice Lachusa Applicable
Site MC-1 MC-12 MC-15 (14) (18) Criteria
Sample Count 117 70 25 72 61
Average 1,877 2,287 2,151 1,185 1,505
L ~2,985 (based
(Cosr}gr‘:]‘;“v"y Min 13 903 1,030 368 16 | on TDS of
H 2,000 mg/L)
Max 3,690 15,500 3,080 1,424 1,702

There is no water quality criterion for electrical conductivity applicable to Malibu CreeK. Elevated
conductivity and total dissolved solids (TDS) are primarily due to ionic salt content of the water. There is
a TDS standard of 2,000 mg/L as a specific objective for the Malibu Creek watershed in the Basin Plan.

The relationship between TDS and conductivity depends on the specific ions involved, their molecular
weight, and their valence. However, a standard rule of thumb is that TDS is approximately equal to
0.67 times conductivity for a typical ionic content. This suggests that a conductivity of 2,985 pS/cm
could be an informative screening criterion for Malibu Creek. Conductivity measurements occasionally
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exceed this value in the Malibu Creek mainstem (0.7 percent at MC-1 and 4.7 percent at MC-12), but not
in the reference sites (Figure 7-5).
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Figure 7-5. Box Plot of Conductivity Measurements from Malibu Creek and Reference Sites

7.4 SUSPENDED SOLIDS AND TURBIDITY
7.4.1 Suspended Solids

Monitoring of suspended solids in Malibu Creek is limited, and this parameter is not collected by the
Stream Team. MCWMP samples from station MAL have an average TSS of 3.6 mg/L, based on two wet
weather samples in the database.

The mass emissions station monitoring does show that high suspended solids concentrations do occur.
The maximum reported concentration is 3,196 mg/L and the 90™ percentile value is 394 mg/L. LADPW
has performed trend analysis on total suspended solids data collected at the Malibu Creek mass emissions
station. The most recent analysis (LADPW, 2010) detected a decreasing trend that was not statistically
significant at the 5 percent level (Figure 7-6). The trend does reflect one extremely high outlier observed
during a storm event in 2006.
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Figure 7-6. Malibu Creek Total Suspended Solids Concentration versus Time
(from LADPW, 2010)

7.4.2 Turbidity

The water quality standards for turbidity are based on elevation relative to natural conditions: A 20
percent increase above background is the maximum allowed. The turbidity values reported in Heal the
Bay sampling are generally low — but this appears to be because these are predominantly dry weather
samples collected at the time of benthic macroinvertebrate sampling (Table 7-4. Turbidity in the
mainstem of Malibu Creek is clearly greater than at the reference sites (Figure 7-7).

Table 7-4. Stream Team Turbidity Sample Summary, 1998-2010

Solstice Lachusa Applicable
Site MC-1 MC-12 MC-15 (24) (18) Criteria
Sample Count 117 70 25 72 61
Average 1.94 1.31 2.62 0.75 0.27
Turbidity . < 20% above
(NTU) Min 0 0.03 0 0 0 background
Max 40 14.9 35.5 39.5 3.1
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Figure 7-7. Box Plot of Turbidity Measurements from Malibu Creek and Reference Sites

Average reported turbidity values are compared by month in Table 7-5 and Figure 7-8. For most months,
average turbidity at the reference sites is on the order of 0.1 NTU, while that in the mainstem is on the
order of 1 NTU.
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Table 7-5.  Average Monthly Turbidity in Malibu Creek, Stream Team Data
MC-1 MC-12 Lachusa 18 Solstice 14
Month Average | Count | Average Count Average Count Average Count
January 0.89 9 1.52 5 0.15 3 0.02 4
February 5.63 10 4.47 6 0.21 4 7.12 6
March 5.57 11 2.80 6 0.71 6 0.22 7
April 1.23 10 0.61 7 0.08 7 0.11 7
May 141 10 0.51 6 0.17 5 0.24 7
June 1.01 10 0.80 5 0.28 5 0.16 5
July 1.13 9 0.71 5 0.29 4 0.15 6
August 1.03 8 1.05 4 0.24 4 0.04 6
September 1.38 8 0.90 6 0.09 5 0.20 5
October 0.79 9 0.47 6 0.15 5 0.17 5
November 1.01 10 0.88 6 0.05 4 0.01 6
December 1.29 10 0.85 6 0.67 5 0.24 5
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Figure 7-8. Monthly Average Turbidity in Malibu Creek and Stream Team Reference Sites
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7.4.3 USEPA Analysis of TSS and Turbidity Relationship

USEPA monitored continuously the turbidity concentrations in Malibu Creek between November 2010 to
April 2012. During storm events when the turbidity levels were above 20 mg/I, samples, at 15 minute
intervals, were collected using an ISCO sampler. The objective of this monitoring was to evaluate the
relationship between total suspended solids and turbidity. DATA ANALYSIS IN PROGRESS

7.5 NUTRIENTS

The majority of sampling for nutrients in Malibu Creek has addressed inorganic nutrient species only.
This can be problematic in areas of high algal density, as the algae may control the observed inorganic
nutrients, rather than the inorganic nutrients controlling the algal density, for which reason Dodds et al.
(2002, 2006) has found that total nitrogen(TN) and total phosphorus (TP) are better predictors of benthic
algal response than the inorganic forms.

The stream monitoring includes only inorganic nutrients. Results for the mainstem Malibu stations and
reference sites are shown in Table 7-6.

Table 7-6. Stream Team Nutrient Sample Summary, 1998-2010

Solstice Lachusa Applicable
Site MC-1 MC-12 MC-15 (14) (18) Criteria
Sample Count 117 70 25 72 61
Average 2.46 0.08 2.18 0.27 0.03 | <1 mg/L in
mainstem,
(Nmo’j'L';‘ Min 0 0 0.04 0 0 | 4115-11/15
9 (TMDL); <8
Max 13.05 0.86 6.84 2.7 0.59 | mg/L winter
Average 0.17 0.07 0.30 0.05 0.04
Total pH dependent
Ammonia Min 0 0 0 0 0| (12-28
as N (mg/L) mg/L)
Max 7.05 0.5 2.57 0.63 0.16
Average 1.82 0.27 151 0.08 0.13 .
<0.1 mg/L in
PO4-P . mainstem,
(mg/L) Min 0.33 0.03 0.17 0 0 4/15-11/15
(TMDL)
Max 5.46 0.51 5.12 0.34 0.45

The best evidence for TN concentrations is from the MCWMP sampling (which did not include TP).
This includes one station from the mainstem (MAL), located downstream of the Tapia winter discharge,
and provided with results from several other stations in Table 7-7.

Table 7-7. MCWMP Nutrient Sampling at Selected Stations, Median Results by Season

TN (mg/L) Inorganic N (mg/L) Inorganic P (mg/L)
Station SUMMER WINTER SUMMER WINTER SUMMER WINTER
MAL 0.49 3.27 0.04 2.12 0.21 0.50
CC 0.06 0.56 0.01 0.01 0.05 0.04
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MED1 0.84 0.75 0.01 0.01 0.09 0.09
MED2 0.67 0.96 0.03 0.08 0.12 0.09
LV1 1.33 1.73 0.30 0.35 0.07 0.11
Lv2 3.36 4.51 3.01 3.19 0.22 0.19

Additional inorganic nutrient sampling at multiple stations in the watershed is summarized in LVMWD
(2011).

7.5.1 Nitrate plus Nitrite N

The 2003 nutrient TMDL established targets for nitrate plus nitrite N of less than 1 mg/L in the Malibu
Creek mainstem for the period of April 15 to November 15 and less than 8 mg/L for the remainder of the
year. There is also a numeric objective for nitrate N of 10 mg/L in the Basin Plan. Examination of the
full Stream Team data set (all years and all seasons) shows that concentrations are clearly elevated at the
downstream station, MC-1, while concentrations upstream of Tapia at MC-12 are not much different from
the reference sites (Figure 7-9). Indeed, MC-12 concentrations have not been noted in excess of the 1
mg/L target. Time series at MC-1 for the year and for the 4/15-11/15 period show a decrease in the
frequency of high concentration events over time (Figure 7-10). It should be noted, however, that excess
periphyton growth can occur at concentrations less than 1 mg/L (e.g., Dodds and Welch, 2000).

100
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Figure 7-9. Boxplot of Nitrate plus Nitrite-N Measurements from Stream Team Malibu Creek and
Reference Sites (All Years and All Seasons)

Results reported by LVMWD (2011) suggest that the median nitrate concentration is about 1.0 mg/L
upstream of the Tapia discharge and 1.90 mg/L downstream.
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Figure 7-10. Time Series of Nitrate plus Nitrate N at Station MC-1 for the Full Year (left) and for
April 15 - November 15 (right)

LVMWD (2011) suggests that nitrate concentrations in the watershed are naturally elevated in the runoff
due to the Monterey/Modelo formation, and notes the elevated concentration in Las Virgenes creek
(median of 2.88 mg/L). Figure 7-11 compares average nitrate-N concentrations at stations with
significant amounts of data. The highest concentrations are indeed found in the stations in the Modelo
formation; however, at LV-9 and CH-6, which drain portions of the Modelo Formation, the nitrate (and
also the ammonia) concentrations are near zero. It is noteworthy that these two stations are upstream of
most high density development in the watershed, whereas the other Modelo formation stations are
downstream of high density development areas.

At Las Virgenes Creek, station LV-9, upstream of development, had an average nitrate-N concentration
of 0.009 mg/L; station LV-13, in the midst of the development near highway 101, had an average of 1.26
mg/L; and LV-5, downstream station showed an average of 4.25 mg/L. It appears that the elevated nitrate
concentrations are influenced by the amount of development upstream, and not necessarily due to the
Modelo Formation. Concentrations in the mainstem represent a mix of concentrations at the upstream
stations and appear to be influenced by the high concentrations at LV-5.
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Figure 7-11. Average Nitrate-N Concentrations at Stream Team Sampling Sites

Results from MCWMP sampling provide similar insights. Both stations LV1 and LV2 drain the Model
formation, but LV2 is downstream of development while LV 1 drains open space. Summer median
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inorganic N concentration was 0.30 at LV1; the LV2 concentration was 3.01 (Table 7-7), suggesting that
the increased N concentrations are more associated with development than with geology. The
undeveloped CC station also showed low nitrogen concentrations.

7.5.2 Ammonia N

Ammonia concentrations are generally low in the Malibu Creek mainstem, with a few high outliers. The
mainstem stations may be slightly elevated relative to the reference sites (Figure 7-12). The acute criteria
for ammonia are pH dependent. Comparing each observation to the corresponding acute criterion
concentration (including recent data from MC-15) revealed no exceedance of the acute ammonia
criterion.
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Figure 7-12. Boxplot of Ammonia as N Measurements from Malibu Creek and Stream Team
Reference Sites

7.5.3 Orthophosphate as P

As with nitrate N, the 2003 nutrient TMDL established a target concentration for PO,-P. This is

0.1 mg/L, applicable from April 15 through November 15. Average concentrations of PO4-P (all time
periods) in the Stream Team sampling are greater than 1 mg/L at both MC-1 and MC-15 and are clearly
elevated compared with the reference stations (Figure 7-13). Time series of observations during the
summer TMDL period show little decline with time and continue to be frequently above 1 mg/L (Figure
7-14).

LVMWD (2011) shows somewhat lower orthophosphate concentrations in lower Malibu Creek with an
overall median of 0.48 mg/L; but this is still above the target. Average concentration during summer
2009 at MC-1 was 1.16 mg/L. In general, the 2003 Nutrient TMDL targets have not been achieved. PO,-
P concentrations in lower Malibu Creek are highly elevated, and typically higher than the inorganic N
concentrations, suggesting that phosphorus is not limiting algal growth. The high nutrient concentrations
present at MC-1 suggest that both phosphorus and nitrogen are present at concentrations that likely
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promote algal growth. This matches well with the results from USEPA’s physical habitat assessment,
which showed a high percentage of algal cover in the stream at MC-1.
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Figure 7-13. Boxplot of PO,4-P Measurements in Malibu Creek and Reference Sites
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As with nitrate-N, LVMWD (2011) suggests that elevated P concentrations in the watershed are mainly
due to runoff from the Modelo formation. Average PO,-P concentrations in the lower mainstem are
compared to concentrations in upstream stations monitored by the Stream Team in Figure 7-15. It is clear
that concentrations in the Modelo formation tend to be higher than those in areas of other geology. In the
Stream Team data, there does not appear to be a strong correlation between concentration and intensity of
development. MCWMP data do show that orthophosphate concentrations are higher at LV2 than at LV1,
while the median at LV1 appears only slightly elevated relative to the CC station (undeveloped, not
draining the Model formation). Concentrations of orthophosphate in the lower mainstem are much higher
than those seen at any of the upstream stations — perhaps due to continued cycling of phosphorus
previously discharged to the system and stored in stream sediments. However, the considerably elevated
concentrations at MC1 and MC15 indicate that the Modelo formation is not the primary driver of elevated
orthophosphate concentrations in the watershed.
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Figure 7-15. Average PO4-P Concentrations at Heal the Bay Monitoring Sites

Brown and Bay (2005) conducted additional studies of organophosphorus pesticides in the Malibu Creek
Watershed, sampling two dry and two storm events in 2002-2003. Diazinon was the only
organophosphorus pesticide detected in any of the creek samples, with measurable amounts in most of the
dry-weather samples from Medea Creek, and both of the stormwater samples from Malibu Creek.
Concentrations of diazinon in some samples exceeded the California Department of Fish and Game
chronic criterion by up to a factor of 14 in Medea Creek. Concentrations within the Malibu Creek
mainstem did not appear sufficiently high to be a significant source of toxicity.
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8.Biological and Habitat Data and Analysis

8.1 INVENTORY OF BIOLOGICAL AND HABITAT DATA

Biological and habitat data have been collected in Malibu Creek by Los Angeles County, Heal the Bay,
Inc., Las Virgenes Municipal Water District, and others. The county, the water district, USEPA, and
SCWRRP have also collected biological data in Malibu Lagoon. An inventory is provided in Table 8-1.
For Malibu Creek, biological sampling locations are shown in Figure 8-1 (below) and Table 8-2.
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Table 8-1. Bioassessment Data Assembled for the Malibu Creek Watershed (LIST IS BEING UPDATED WITH ADDITIONAL DATA)

File/Folder Name

Data Type

Source

Description

Dates

ceden_Toxdata_20101006071507(1).xIsx

toxicology

CEDEN

Toxics data including survival
(%), growth (mg/ind), and
constituent concentrations

All samples
recorded on
3/12/2003

18_19 IBl-summary_tables(in3334).xls

IBI

Heal the Bay

Region 4 CDFG IBI (2000-
2001), LA County IBI (Oct-03 and
Oct-04), and Ventura County IBI
(2004/2005) scores

See description

Fall 2000 Taxa.xls

benthic

Heal the Bay

Taxonomic list of benthic
macroinvertebrates sampled in
Malibu Creek drainage basin in
October 2000

October 2000

Field Audit for HTB 5-06.pdf

QA/QC

Heal the Bay

California Stream Bioassessment
Procedure Biological and
Physical Habitat Field Audit.
QA/QC records

September
2005

Malibu Data - Fall 2001.xls

benthic

Heal the Bay

Taxonomic list of benthic
macroinvertebrates sampled in
Malibu Creek drainage basin in
October 2001

October 2001

Malibu Data - Spring 2001.xls

benthic

Heal the Bay

Taxonomic list of benthic
macroinvertebrates sampled in
Malibu Creek drainage basin in
April 2001

April 2001

Malibu Fall 2002 Taxa List.xls

benthic

Heal the Bay

Taxa list and abundance
calculations for benthic
macroinvertebrates sampled
from the Malibu project, fall 2002

Fall 2002

Malibu Fall 2003 Taxalist.xls

benthic

Heal the Bay

Taxa list and abundance
calculations for benthic
macroinvertebrates sampled
from the Malibu project, fall 2003

Fall 2003
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File/Folder Name Data Type Source Description Dates
Malibu Spring 2002 Taxalist.xls benthic Heal the Bay Taxa list and abundance Spring 2002
calculations for benthic
macroinvertebrates sampled
from the Malibu project, spring
2002
Malibu Spring 2003 Taxa List.xls benthic Heal the Bay Taxa list and abundance Spring 2003
calculations for benthic
macroinvertebrates sampled
from the Malibu project, spring
2003
Malibu_05_ Winter_IBl.xls IBI Heal the Bay IBI scores across 17 sites for Winter 2005
Malibu Creek. Site IDs provided,
but no lat/long
Malibu_05_Winter_taxalist.xls benthic Heal the Bay | Taxa list and abundance Winter 2005
calculations for benthic
macroinvertebrates sampled
from the Malibu project, winter
2005
Spring 2000 Metrics.xls benthic Heal the Bay | Taxonomic list of benthic May 2000
macroinvertebrates sampled in
Malibu Creek drainage basin in
May 2000
Heal the Bay BMI Sites.xIsx site Heal the Bay 18 sites with lat/long and site N/A
description location descriptions
Malibu IBI All Scores.xlIsx IBI Heal the Bay Summary of IBI scores for all Spring 2000-
sampling events and sites in Spring 2009,
Malibu Creek watershed w/o 2004 &
2007
Malibu_2006_metrics.xls benthic Heal the Bay Biol. metrics for the Malibu 2006

project, 2006
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File/Folder Name Data Type Source Description Dates

Malibu_2006_taxalist.xls benthic Heal the Bay Taxa list and abundance 2006
calculations for the Malibu
project, 2006

Malibu_2008_metrics.xls benthic Heal the Bay Biol. metrics for benthic 2008
macroinvertebrates - Malibu
project, 2008

Malibu_2008_taxalist.xls benthic Heal the Bay | Taxa list and abundance 2008
calculations for Malibu project,
2008

Malibu_2009_metrics.xls benthic Heal the Bay Biol. metrics for benthic 2009
macroinvertebrates - Malibu
project, 2009

Malibu_2009_taxalist.xls benthic Heal the Bay | Taxa list and abundance 2009
calculations for Malibu project,
2009

2005Bioass-ref3240(1).xls IBI Heal the Bay IBI scores for 17 sites for Malibu 2005
Creek

529 B03_Benthic_Appendix_D.pdf benthic SCCWRP Community measures at Bay and unknown
Estuary sites, benthic condition

Bight03\Benthic benthic SCCWRP Contains txt files of data & 2003
metadata

Bight03\ToxData toxicology SCCWRP Contains txt files of data & 2003
metadata

Bight98\Benthic benthic SCCWRP Contains txt files of data & 1998
metadata

Bight98\ToxData toxicology SCCWRP Contains txt files of data & 1998
metadata

LVMWD BMI Db 2006 to 2010.xIs Benthic LVMWD Benthic macroinvertebrate data 2006 — 2010
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File/Folder Name Data Type Source Description Dates
LVMWD IBI Scores 2006 to 2011_07.25.2012.xls IBI LVMWD IBI scores corresponding to 2006 — 2011
previous data set
LVMWD-Physical Habitat Results.zip benthic LVMWD Physical habitat scores 2007 - 2011
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Table 8-2.  Biological Sampling Sites in Malibu Creek Watershed
Minimum Maximum
Elevation Elevation Length Slope (%) — Slope(%) -
Site ID Location (meters) (meters) (meters) 10 m DEM 3m DEM
HtB-AS-19 Arroyo Sequit 54 76 599 3.7%
HtB-CC-11 Cold Creek 183 214 668 4.6%
HtB-CC-2 Cold Creek 132 144 639 1.9%
HtB-CC-3 Cold Creek 373 435 554 11.1%
Cheeseboro
HtB-CH-6 Creek 295 309 629 2.2%
HtB-LCH-18 Lachusa Creek 12 49 568 6.6%
Las Virgenes
HtB-LV-13 Creek 213 225 670 1.7%
Las Virgenes
HtB-LV-5 Creek 149 159 525 1.8%
Las Virgenes
HtB-LV-9 Creek 279 289 644 1.7%
Malibu Creek
HtB-MC-1 near mouth 6 9 630 0.5% 0.5%
Malibu Creek
above Las
HtB-MC-12 Virgenes Creek 158 217 619 9.5%
Malibu Creek
HtB-MC-15 below Cold Creek 127 153 722 3.5%
HtB-MD-7 Medea Creek 243 253 838 1.2%
Palo Comado
HtB-PC-8 Canyon 372 389 580 2.9%
HtB-SC-14 Solstice Creek 31 56 674 3.7%
HtB-STC-16 Stokes Creek 156 171 381 3.9%
HtB-TR-17 Triunfo Creek 237 240 610 0.5%
Hidden Valley
HV Creek 293 293 363 0.1%
Liberty Canyon
LC Creek 216 229 626 2.1%
LIN1 Lindero Creek 293 300 732 0.9%
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Minimum Maximum
Elevation Elevation Length Slope (%) — Slope(%) -
Site ID Location (meters) (meters) (meters) 10 m DEM 3m DEM

LIN2 Lindero Creek 277 288 386 2.8%

Las Virgenes
LV1 Creek 257 265 698 1.2%

Las Virgenes
Lv2 Creek 194 207 786 1.6%

Malibu Creek
MAL near Mouth 8 13 682 0.8% 1.7%
MED1 Medea Creek 286 295 705 1.3%
MED2 Medea Creek 220 226 437 1.2%
PC Potrero Creek 272 273 266 0.5%
TRI Triunfo Creek 253 260 626 1.0%
LVMWD R-11 |Malibu Lagoon 3
LVMWD R-4 Malibu Creek 26
LVMWD R-3  |Malibu Creek 44
LVMWD R-13 |Malibu Creek 458
LVMWD R-2  |Malibu Creek 468
LVMWD R-1  |Malibu Creek 478
LVMWD R-9 Malibu Creek 495
LVMWD R-7  [8S Virgenes 721

Creek

{ADDITIONAL DATA STILL TO BE INCLUDED}

We examined stream gradient as far as revealed by the 10 m DEM (as well as a 3 m DEM available for
the coastal area only) by using the following procedure:

1. Buffer each monitoring point by a circle with radius of 1,000 ft.

2. Determine stream elevations at the upstream and downstream locations where the stream crosses
the circle

3. Divide by the stream reach length (NHD) to get the gradient

These results are shown in Table 8-2 and suggest several of the sites are essentially low gradient,
including the lower Malibu Creek site. These results should, however, be used with caution because the
DEM, even at 10 m resolution, may not resolve the stream surface elevation very well. Also, the results
do not match up very well with the percent gradient results given for the MCWMP sites in the 2005 report
(which says, for instance, that the lower Malibu Creek site had a 3 percent gradient). Those results were
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obtained by an inclinometer over a thalweg distance of 100 m, and are less precise (the 2005 report shows
percent gradient as whole integers of 1, 2, or 3 percent only).

8.2 STREAM BENTHIC MACROINVERTEBRATE DATA

The mainstem of Malibu Creek is listed as impaired based on poor benthic macroinvertebrate
bioassessments. Sedimentation is also listed as impaired in Malibu Creek, and is closely linked to the
condition of macroinvertebrate communities and their habitats.

Heal the Bay and LVMWD have collected macroinvertebrate samples from the mainstem of Malibu
Creek and various tributaries since 2000 (see Luce, 2003, for description of site selection and methods).
This report focuses primarily on those samples collected from the mainstem, as that is the extent of this
TMDL. However, many of the more developed tributaries of Malibu Creek, such as Medea Creek and
Triunfo Creek, have also shown poor to very poor bioscores. USEPA has collected macroinvertebrate
samples from Malibu Creek and the Lagoon in 2010 and 2011.

8.2.1 SC-IBI Scores

Benthic macroinvertebrate data were collected according to SWAMP protocols and converted to
bioassessment scores using the Southern California Benthic Index of Biotic Integrity (SC-IBI; Ode et al.,
2005). The raw data are counts of individuals and measures of richness for taxonomic groups. These are
converted to an IBI using a scoring system based on seven component metrics that were selected because
they demonstrated correlation to disturbance variables and were non-redundant. Metric scores from zero
to 10 are assigned to each of the seven metrics, which are then summed and normalized to a scale of zero
to 100. Ode et al. used a statistical criterion of two standard deviations below the mean score from
unimpacted reference sites to establish a value of SC-IBI as an impairment threshold. The final category
rankings are 0-19 = “very poor,” 20-39 = “poor,” 40-59 = “fair,” 60-79 = “good,” and 80-100 = “very
good.”

The reference sites defining the SC-IBI are based on two Omernik Level 111 ecoregions in coastal
California: chaparral and oak woodlands (ecoregion 6) and Southern California mountains (ecoregion 8).
Since the majority of the reference sites considered in the SC-IBI study (Ode et al. 2005) showed
moderate to high gradients, some concerns regarding the applicability of the scoring for low gradient
stream sites (e.g., those with a slope of 1 percent or less) have been raised. Recently, Mazor et al. (2010)
demonstrated that the SC-IBI yields reasonably consistent results in low gradient sites, although
sensitivity to gradients in land cover was poor. Another important consideration raised is that standard
sampling methodologies often fail to return the requisite sample size of at least 500 individuals for low
gradient sites. But, as shown above in Table 8-2, analysis of LIDAR data (3 m for the coastal region and
10 m elsewhere) demonstrates that all mainstem biological sampling sites on Malibu Creek had slopes
greater than 1 percent, with a minimum slope of 1.4 percent at MC-1 (based on 3 m LIDAR).
Furthermore, all samples appear to have achieved the requisite sample size of 500.

A summary of Heal the Bay SC-IBI results for the mainstem of Malibu Creek (Table 8-8-3 and Figure
8-1) shows that 41 of 44 samples (93 percent) are rated as either poor (yellow) or very poor (red) on the
SC-1BI scale.
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Table 8-8-3. Heal the Bay SC-IBI Bioscores for Mainstem Malibu Creek, 2000 - 2011

Spring | Fall | Spring | Fall | Spring | Fall | Spring | Fall | Winter | Spring | Fall | Spring | Spring | Spring | Spring
Station 2000 2000 2001 2001 2002 2002 2003 2003 2005 2006 2006 2008 2009 2010 2011
MC1 24 39 - 26 23 26 26 21 30 -:
MC1B 26
MC12 23 33 27 21 31 20 - _
MC12A 20 37
MC13 39 23
MC8 36 37
MC8B 23
MC9 33 - 24 43
MC20
MC21 29

Note: SC-IBI scores rated as “poor” are shown in yellow; scores rated as “very poor” are shown in red.
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Additional benthic macroinvertebrate data were collected in spring and fall 2005 by Aquatic Bioassay
(2005). Samples near MC-1 (location MAL) yielded SC-IBI bioscores of 33 and 17 in the spring and fall
samples, respectively. In 2009 the Los Angeles County bioassessment program was also extended into
Malibu Creek, with one sample being collected at a site below Cold Creek, near Heal the Bay station MC-
15. This yielded an SC-1BI bioscore of 29.

Las Virgenes Municipal Water District (L\VMWD) has also collected benthic macroinvertebrate data
since 2006 in connection with the Tapia WRF permit. The LVMWD sampling stations are summarized
in detail in Table 8-8-4 (from Aquatic Bioassay, 2011) and are also shown on Figure 8-1 below.
LVMWD’s station R-4 approximately coincides with Heal the Bay station MC1.

USEPA’s sampling of the mainstem of Malibu Creek also showed low SC-IBI scores. SPECIFIC
RESULTS TO BE INCLUDED

Based on the similar trends of “poor to very poor” conditions observed from different data sets, USEPA
concludes the evidence shows that Malibu Creek is impaired for benthic macroinvertebrate community.

Table 8-8-4. LVMWD Benthic Macroinvertebrate Sampling Stations

Position Distgee
Sta.ID Name Watershed from (m) Latitude (N) Longitude Elev.
from TWRF (w) (ft)
TWREF Oufall
Outfall
Malibu .
R-11 Malibu Downstream 7470 34.03378 118.68291 3
Lagoon
R-4 Malibu Creek Malibu Downstream 6290 34.04365 118.68488 26
R-3 Malibu Creek Malibu Downstream 5860 34.04622 118.68847 44
R-13 Malibu Creek Malibu Downstream 930 34.07642 118.70230 458
R-2 Malibu Creek Malibu Downstream 150 34.08105 118.70500 468
R-1 Malibu Creek Malibu Upstream 560 34.08423 118.71202 478
R-9 Malibu Creek Malibu Upstream 2500 34.09798 118.72170 495
_ Las Virgenes . Upper
R-7 Creek Malibu Watershed 7650 34.13485 118.70682 721

SC-IBI scores reported by LVMWD have all been in the “poor” or “very poor” category (Table 8-8-5).
Table 8-8-5. SC-IBI Scores from LVMWD Stations

Season Year R-4 R-13
Fall 2006
Spring 2007
Spring 2008
Spring 2009
Spring 2010
Spring 2011

Note: SC-IBI scores rated as “poor” are shown in yellow; scores rated as “very poor” are shown in red.
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While the current TMDL effort addresses only the Malibu Creek mainstem downstream of Malibou Lake,
it is also of interest to examine SC-IBI scores in the context of the whole watershed. Median scores for
2000-2010 are summarized in Figure 8-1, with land use overlain. Within the watershed, the median
scores range from a low of 6 to a maximum of 78, with the highest score appearing in the unimpacted
headwaters of Cold Creek. The lowest median scores are found in the mainstem and in the lower portions
of tributaries Triunfo Creek, Medea Creek, and Las Virgenes Creek. The tributary stations with low
scores are upstream of the impaired portions of the Malibu Creek mainstem and are also downstream of
developed areas of the watershed, while stations upstream of developed areas had higher scores. This
suggests that impairment in the Malibu Creek mainstem may be associated with stressors (hydraulic
and/or chemical) that originate within the developed areas of the watershed.
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Figure 8-1. Median SC-IBI Scores (2000-2011) for the Malibu Creek Watershed and Adjoining
Reference Stations

8.2.2 O/E Analysis of Benthic Macroinvertebrate Data

SECTION WILL BE UPDATED WITH THE NEW SO. CA. SPECIFIC O/E MODEL; DISCUSSION
BELOW IS RELEVANT BUT NEW SPECIFIC MODEL WILL PROVIDE MORE SITE SPECIFIC
INFORMATION

In keeping with the State Water Resources Control Board’s (State Board) current efforts to define
appropriate numeric biological objectives for the entire state, USEPA has conducted additional
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calculations. Benthic macroinvertebrate data can be evaluated in multiple ways. This TMDL reviewed
the most common approach of using the IBI approach to determine the condition of the benthic
macrobenthic community.

USEPA also evaluated an alternative to the IBI approach, which is the use of the O/E ratio, where O is the
number of taxa observed in a sample and E is the expected number of taxa. This involves building a
statistical model to predict the assemblage that would be expected at any sampled site if that site were in
reference condition. The predicted model is derived from evaluating the assemblage at established
reference sites. The O/E model can be applied to any site, and the difference between the expected and
observed assemblages indicates the site impairment.

In general, O/E refers to the specific percent of taxa expected in the absence of disturbance. E isa
function of physical habitat predictors and is derived using an approach developed in Great Britain (Moss
et al., 1987; Wright, 1995; Clarke et al., 2003) known as the River Invertebrate Prediction and
Classification System (RIVPACS). RIVPACS-type models have been developed for Southern California,
as described below. The O/E presentation provides a useful addition to the IBI-based scoring.

8.2.21 O/E Methods

We estimated O/E scores for each Malibu Creek watershed site where such estimates were possible.
(Note that this is a subset of the samples for which IBI scores are available, as raw taxa data were not
available for all samples.) We took existing benthic macroinvertebrate data supplied by Heal the Bay,
Las Virgines Municipal Water District, and from EPA and condensed them into a sample-by-species
matrix. Samples were assigned unique site-date identifiers. We resolved taxonomic resolution using an
operational taxonomic unit cross-walk table provided by the California Department of fish and Game
(CDFGQG) for their O/E models. We used the models with chironomid taxa identified to tribe, so taxa were
resolved to that OTU list. We then collected physical habitat predictors needed for the O/E models
through communication with CDFG experts and Dr. Charles Hawkins at Utah State University, who
maintains a site for calculating the CA O/E index values. These predictors for California include mean
annual precipitation and mean annual temperature (PRISM), percent sedimentary geology, watershed
area, and latitude and longitude. The Malibu sites all fall within a small area, so the range among samples
of latitude, longitude, and average annual temperature is small, while wide variability is present in the
other predictors (Table 8-8-6).

Table 8-8-6. Range of O/E Model Predictors for Malibu Watershed

Predictor Minimum Maximum Average
Precipitation (mm/yr) 34.2 58.4 40.9
Average Temperature (C) 17.2 18.2 17.9
Percent Sedimentary Geology 1.8% 100% 64.1%
Watershed Area 14 282.6 122.0
Latitude (DD) 34.033 34.195 34.094
Longitude (DD) -118.932 -118.587 -118.730

We extracted those predictors using GIS for all the sites within the Malibu Creek Watershed for which we
had invertebrate samples. The predictors were then matched to the invertebrate samples.
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California is described in three O/E modeling regions. We ran the O/E models identified as
CA_R2_NONMIDGES, corresponding to those regions of CA with mean monthly temperature > 9.3
degree C, and mean annual precipitation < 895 mm, which is comparable to the Malibu Creek Watershed.
O/E was estimated with models run using the software available on the Western Center for Monitoring &
Assessment of Freshwater Ecosystems website (http://www.cnr.usu.edu/wmc/htm/predictive-
models/predictivemodelsoftware) for this Region 2 model (USEPA IS CONDUCTING ADDITIONAL
MODELING CALCULATIONS TO INCLUDE MORE SITE SPECIFIC REFERENCE TO MALIBU
CREEK WATERSHED).

Output generated include verification that modeled sites were within the experience of the model; in other
words, the conditions are consistent with those that can be predicted based on the calibration dataset.
More detail on O/E models can be found on the Western Center website (http://www.cnr.usu.edu/wmc)
under the predictive models primer.

8.2.2.2 OIE Results for Entire Watershed

All of the sites from the Malibu Creek Watershed and adjoining sites that were modeled were within the
experience of the model (values of P for Pass in Table ). This means that reliable macroinvertebrate
predictions could be generated for each site.

In terms of O/E scores, which is the site specific percent of taxa expected in the absence of disturbance,
these varied by site location with some scoring close to reference expectation (approximately > 0.8) and
others scoring close to zero (See Appendix D for predicted data).

In general, O/E scores were weakly correlated with SC-IBI scores, which explained about 35-37% of the
variability based on either a linear or polynomial fit (Figure 8-2). This means that there was some
disagreement between the two scores. This was especially true for sites scoring poor (P) or very poor
(\VP) for the southern California IBI score, but ranged between 0.9 to 0.1 for O/E scores. More agreement
between the IBI and O/E scores were observed for those sites in the fair, good (G) and very good (VG)
categories.
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Figure 8-2. Plot of Individual SC- IBI scores vs. Region 2 California O/E scores (p>0.5) for the
Malibu Creek Watershed Sites

While there are correlations between the two scores, there are also significant discrepancies. For
example, the winter 2005 sample at MC-1 received a high O/E score (0.82) but a “poor” IBI score (26) on
an original sample of 484 individual organisms rarefied to 300 for the O/E analysis. In contrast, the
winter 2000 sample from Cold Creek had a fair I1BI of 46, but a very low O/E of 0.19 (based on a sample
size of only 30 organisms). The discrepancies between the two metrics are likely due to the probability
basis of the O/E approach which evaluates the likelihood of observing different taxa within a sample of
fixed size.

8.2.2.3 OIE for Malibu Mainstem and Reference Sites

The Malibu Creek mainstem stations are of particular interest for the TMDL. O/E results for these
stations are compared to the Lachusa and Solstice Creek reference sites in Figure 8-3. This appears to tell
a rather different story from the IBI scores: For O/E there does not appear to be a significant difference
between the Malibu mainstem MC-1, MC-9, and MC-15 stations and the reference sites. In contrast, the
IBI scores showed a strong difference. ADDITIONAL DISCUSSION PENDING
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Figure 8-3. Comparison of O/E Distribution for Malibu Creek to Local Reference Sites,
2000-2010

8.2.3 Additional Analyses of Benthic Macroinvertebrate Data

It is of interest to examine some of the component metrics used to form the SC-IBI. This was done for
the two mainstem stations with the most data (MC-1 and MC-12). LVMWD-R4 results were added to
those from nearby Heal the Bay station MC-1 for this analysis. Ode et al. (2005) identified the
component “EPT taxa count” (Figure 8-4) as a particularly strong indicator of impairment (with < 10 taxa
indicating impairment in the Southern California mountains). This metric has a strong relationship to
most sources of impairment, including nutrients and sedimentation. In contrast, Coleoptera taxa and
Trichoptera taxa appear to be strongly sensitive to urbanization and channel modification, but not to
nutrients. Coleoptera taxa are included as a component in the SC-1BI, with an impairment threshold at
< 2 (which leaves limited leverage with which to distinguish Malibu Creek from the reference sites).
Trichoptera taxa are not a component metric within the SC-1BI, but also appear to show good
discrimination relative to the reference sites (Figure 8-5).
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Figure 8-4. Comparison of EPT Taxa Count for Malibu Creek to Local Reference Sites
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Figure 8-5. Comparison of Trichoptera Taxa Count for Malibu Creek to Local Reference Sites
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The SC-IBI scores vary from year to year. There does not appear to be any clear trend over time at the
MC-1 station and nearby LVMWD R-4 station (Figure 8-6) and the median has remained around 20 - 25.
A notable anomaly in the MC-1 results is the low score for spring 2010. In contract, the R-4 station
reported a more typical result for 2010, but yielded a very low score for 2007. Low values were also
obtained by Heal the Bay in the Spring 2010 at MC-12 and MC-15 (3 and 6, respectively) while reference
site scores dropped from 69 to 49 at AC-14 and from 57 to 47 at Lachusa. The 2010 results might thus be
affected by weather or some other confounding factor.
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Figure 8-6. SC-IBI Scores over Time at Malibu Creek near Mouth (MC-1 and LVMWD R-4)

LVMWD (2011) suggests that low IBI scores are primarily due to high sulfate levels derived from the
Modelo formation, which is exposed in the northern tributaries of Malibu Creek north of highway 101
(refer to Figure 3-4 above). LVMWD also notes that sulfur seeps and springs within the Modelo
formation support sulfur-reducing microbial communities that reduce sulfate to hydrogen sulfide gas
(H,S). H,S is toxic to most forms of aquatic life, but is likely to be quickly oxidized, reducing the
likelihood of impacts except in the immediate area of sulfur seeps.

Heal the Bay does not monitor sulfate, but does report conductivity, which provides a good surrogate for
identifying the contribution of loads from the marine Modelo formation.

Figure 8-7 shows the correlation between median I1BI and median conductivity for sites with at least five
samples from 2000 through 2010 (water quality data were not yet available for 2011). Higher
conductivity values clearly distinguish the sites within the Modelo formation. Further, there appears at
first to be a weak negative correlation (R? = 0.28) between conductivity and IBI. Correlation does not,
however, imply causation. Note that the mainstem stations (MC) as well as Triunfo Creek (TR17) have
intermediate conductivity, yet very low bioscores. In contrast, the Chesebro Creek station (CH6) is in the
Modelo formation and has high conductivity, but has a median IBI score nearly as high as the Lachusa
reference station.
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Figure 8-7. Correlation of Median IBI Scores with Median Conductivity

Note: Sites with at least five observations, 2000 — 2010. Median shown for MC-1 combines LVMWD R-4 samples;
median shown for MC-15 combines LVMWD R-13 samples.

The apparent correlation of 1Bl and Modelo formation drainage may be confounded because the outcrops
of this formation are located just north of the 101 highway corridor where most of the high density
development occurs; the results appear to correlate better with the presence of upstream high density
development (refer to Figure 3-7) than with Modelo formation drainage (Figure 8-8). Note that the
Chesebro station (CHB6) is in the Modelo formation, but has little upstream development (and relatively
high IBI scores), while the Triunfo station (TR17) exhibits low conductivity, but has plentiful amounts of
upstream development (and very low IBI scores).
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Figure 8-8. Correlation of Median IBI Scores with Upstream High Density Development

Note: Sites with at least 5 observations, 2000 — 2010. Median shown for MC-1 combines LVMWD R-4 samples;
median shown for MC-15 combines LVMWD R-13 samples.

Median IBI scores at LV-13 and MD-7, downstream of the Modelo formation outcrops, are lower than
those in the undeveloped areas upstream of the Modelo formation (PC-8, LV-9), and also lower than
those in streams that do not drain the Modelo formation at all (STC-16, CC-2, CC-3, CC-11). However,
IBI scores are relatively high (median 56) at CH-6, within the Modelo formation, and low (median 19) at
TR-17, with only a small fraction of its drainage in the Modelo formation. Notably, stations with low
median IBI scores are also those stations that are downstream of significant amounts of urban
development, which might explain the different responses seen at CH-6 and MD-7. As noted in Section
7.4, nitrate-N concentrations are also elevated at stations downstream of high levels of development.

Figure 8-9 shows that median IBI scores greater than 30 are only found at those stations that have an
average nitrate-N concentration less than 1 mg/L (which is the target specified in the nutrient TMDL).
This suggests that nutrient impacts may be one critical factor depressing benthic biotic health in the
system. The correlation could also arise from the fact that elevated nutrients are found downstream of
developed areas and not due to a causal relationship.
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Figure 8-9. Correlation of Median IBI Scores with Average Nitrate-Nitrogen Concentration
Note: Sites with at least 5 observations, 2000 — 2010. Median shown for MC-1 combines LVMWD R-4 samples;
median shown for MC-15 combines LVMWD R-13 samples.

Luce (2003) conducted multiple regression analyses of the relationship of IBI and other benthic
macroinvertebrate measures to various habitat and chemical variables in the Heal the Bay data. She
reported that the most significant correlations of benthic macroinvertebrate metrics were to substrate
embeddedness (negative), percent canopy cover (positive), and conductivity (negative). No significant
correlation was found to percent fines, percent sand, or macroalgal cover (e.g., Cladophora); however,
microalgal cover (e.g., periphytic diatoms) emerged as a significant variable (with positive coefficient) for
the EPT index and percent filterers. The relationship to conductivity was significant and negative for
most benthic macroinvertebrate indices (except percent dominant species and percent filterers). Luce
associates all three of the primary explanatory variables (embeddedness, canopy cover, and conductivity)
with urbanization, but also noted that elevated conductivity occurred at some sites that lacked impervious
cover and “increased conductivity must therefore have some other source, such as the geology of the
watershed...” As was discussed above, it appears most likely that IBI scores are responding primarily to
urbanization and only to a lesser degree, if at all, to conductivity itself. It thus appears that conductivity
enters these regressions primarily as a surrogate for urban stormwater input, as was also suggested by
Walsh et al. (2001) for studies in Australia.

Correlations to O/E scores were also examined. Although O/E is negatively correlated with conductivity,
the relationship is weaker compared with SC-1BI and conductivity (Figure 8-10). The correlation to
nitrate-nitrogen is also weaker (Figure 8-11).
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Figure 8-10. Correlation of Median O/E Scores with Median Conductivity.
Note: Sites with at least 5 observations, 2000 — 2010. Median shown for MC-1 combines LVMWD R-4 samples;
median shown for MC-15 combines LVMWD R-13 samples.
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Figure 8-11. Correlation of Median O/E Scores with Average Nitrate-Nitrogen Concentration.
Note: Sites with at least 5 observations, 2000 — 2010. Median shown for MC-1 combines LVMWD R-4 samples;
median shown for MC-15 combines LVMWD R-13 samples.
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We considered different ways of evaluating these varied data sets to help tease out informative
relationships or trends. When we examined the sedimentary geology and imperviousness, we observed
more illuminating relationships. Bioscores were compared to the fraction of total upstream area that is in
sedimentary geology and the fraction of area that is impervious. For both SC-IBI and O/E, the median
scores are essentially uncorrelated to percent sedimentary geology (Figure 8-12 and Figure 8-13).
However, there is a strong negative correlation between bioscores and percent upstream impervious area
(Figure 8-14 and Figure 8-15). The relationship is strongest for SC-1BI, which achieves an R? of nearly
69 percent. The regression line suggests that achieving an IBI of 40 would require cumulative upstream
imperviousness of 3.3 percent or less. These results are comparable to what was observed with nutrients
and sediments and confirms that imperviousness and urban development are much better indicators of
condition in Malibu Creek Watershed.

Median IBI

Percent Sedimentary

Figure 8-12. Correlation of Median IBI Scores with Percent Sedimentary Geology.
Note: Sites with at least 5 observations, 2000 — 2010. Median shown for MC-1 combines LVMWD R-4 samples;
median shown for MC-15 combines LVMWD R-13 samples.
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Figure 8-13. Correlation of Median O/E Scores with Percent Sedimentary Geology.

Note: Sites with at least 5 observations, 2000 — 2010. Median shown for MC-1 combines LVMWD R-4 samples;
median shown for MC-15 combines LVMWD R-13 samples.
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Figure 8-14. Correlation of Median IBI Scores with Percent Upstream Imperviousness.

Note: Sites with at least 5 observations, 2000 — 2010. Median shown for MC-1 combines LVMWD R-4 samples;
median shown for MC-15 combines LVMWD R-13 samples.
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Figure 8-15. Correlation of Median O/E Scores with Percent Upstream Imperviousness.
Note: Sites with at least 5 observations, 2000 — 2010. Median shown for MC-1 combines LVMWD R-4 samples;
median shown for MC-15 combines LVMWD R-13 samples.

8.3 STREAM BENTHIC ALGAL DATA

The nutrient impairment listing for the Malibu Creek watershed is based primarily on algal coverage. The
TMDL (USEPA, 2003) establishes thresholds of 30 percent coverage for floating algae and 60 percent
coverage for mat algae.

Coverage by mat or periphytic algae was (and continues to be) a noted problem in Malibu Creek and
prompted the development of the nutrient TMDL. Growth of periphytic algae is controlled by a variety of
factors, including nutrient availability, light availability, temperature, substrate condition, grazing, and
flow-induced scour. Malibu Creek has a generally intact riparian canopy (Luce, 2003); however, nutrient
concentrations are elevated, increasing the risk of excess algal growth (see Section 7.1.1).

Extensive data on total algal coverage between 1983 and 1999 was collected by the Tapia WRF and is
summarized in USEPA (2003). Six sites on the mainstem all had more than 10 percent of observations
with greater than 30 percent algal coverage, as did one station in the lagoon. SCCWRP (Busse et al.,
2003) performed a detailed examination of algal conditions in 2001 and 2002, including measurements of
benthic chlorophyll a densities, and concluded that most developed sites in the Malibu Creek watershed
had chlorophyll a concentrations that “exceed suggested thresholds for acceptable levels.” At most sites,
algal biomass was not limited by nutrients, but rather by light availability and water current. Total
nitrogen, total phosphorus, and total chlorophyll concentrations were all positively correlated with the
proportion of upstream land covered by impervious surfaces (Busse et al., 2006). Byron and DuPuis
(2002) examined 20 years of data on coverage by the attached alga Cladophora glomerata and also
concluded that nutrient concentrations were not limiting on algal growth in the creek. Instead, periphytic
algae varied positively with light and negatively with winter season scouring flows.

Luce (2003) reports multiple regression analyses of algal cover at Heal the Bay sampling sites for 1998 —
2002. She found positive correlations between nutrient concentrations and macroalgal cover, although
the relationships were somewhat complex. Phosphate had a significant positive correlation to macroalgal
cover in all seasons at sites with nitrate less than 0.1 mg/L, but not at sites with higher nitrate
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concentrations. Nitrate was positively correlated with macroalgal cover in the spring, but negatively
correlated in the fall. Canopy cover did not appear strongly related to macroalgal density, except at sites
with low nitrate where there was a negative relationship in the spring (increasing macroalgal density with
decreasing canopy cover) and a positive relationship in the fall.

Given these studies, it is not clear if the nutrient TMDL targets — even if fully implemented — would be
sufficient to significantly reduce algal coverage in Malibu Creek. Heal the Bay has continued to collect
algal coverage data, which may be examined to evaluate whether conditions of excess algal growth that
may adversely affect instream biota continue to be present. Averages of reported algal coverage for
2005-2010 at the two mainstem sites with significant amounts of data are shown in

Table 8-7. Both sites have average coverage of mat algae well above 50 percent.

Table 8-7.  Average Algal Cover in Malibu Creek, Heal the Bay Data for 2005-2010

Floating Algae Mat Algae
Site 1 — Malibu Creek near Mouth 27.5% 64.8%
Site 12 — Malibu Creek below Cold Creek 5.0% 83.7%

The data at these two stations from 1999 to 2010 are plotted against time in Figure 8-16 and Figure 8-17,
along with a 12-point moving average to suggest temporal trend. Floating algae coverage clearly tends to
be greater at Site 1, near the mouth, where gradients are lower. Mat algae concentrations are frequently
very high at both stations, and do not show any declining trend with time.
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Figure 8-16. Temporal Trends in Floating Algae Coverage in Malibu Creek Mainstem
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Figure 8-17. Temporal Trends in Mat Algae Coverage in Malibu Creek Mainstem

Box and whisker plots of the distribution of mat algae coverage at three mainstem sites (also including
Site 15, Malibu Creek below Cold Creek, for which smaller amounts of data are available) are provided in
Figure 8-18 and compared to results for the two Heal the Bay reference sites (Site 14, Solstice, and Site
18, Lachusa). Mat algae coverage is clearly much greater in Malibu Creek than at the reference sites.
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Figure 8-18. Box and Whisker Plots Comparing Mat Algae Coverage in Malibu Creek Mainstem to
Reference Sites
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Based on these analyses, the algae-related impairment in the Malibu Creek mainstem has yet to be
mitigated. Therefore, excess algal growth remains a potential stressor that could limit biological
conditions in Malibu Creek. This excess algal growth does not appear to strongly affect DO
concentrations in the creek, as excursions of the DO criterion exist, but are infrequent (see Section 7.2);
however, excess growth of periphytic and attached algae can also have a direct deleterious impact on
habitat suitability.

LVMWD (2011) suggests that high levels of algal growth in Malibu Creek are due to naturally elevated
levels of phosphate and nitrate in drainage from the Modelo formation. The nature of these sediments
may indeed enhance nutrient concentrations; however, that does not necessarily imply that current loads
are natural, as loading from these areas may have been increased by altered flows and activities that
increase erosion.

8.4 INVASIVE SPECIES

The New Zealand mudsnail (Potamopyrgus antipodarum) was first documented in samples from the
Malibu Creek watershed in 2005 (Abramson, 2009). This invasive species is of concern because it can
reproduce by cloning and rapidly create massive colonies that disrupt the food web and displace native
benthic macroinvertebrates. While New Zealand mudsnails have been documented in many western
states, their presence was not known in the Santa Monica Bay watershed prior to the analysis of the 2005
samples.

Individual mudsnails are tiny (3-5 mm in length), but may reach densities of 500,000 organisms per
square meter (Dorgelo, 1987). Unfortunately, they are easily transported from stream to stream by
attaching themselves to shoes and boots, fishing gear, bicycle tires, boats, and animals.

The snail is a “nocturnal grazer, feeding on plant and animal detritus, epiphytic and periphytic algae,
sediments and diatoms” (Benson and Kipp, 2008). “Because of their massive density and quantity, the
New Zealand mudsnail can out-compete and reduce the number of native aquatic invertebrates that the
watershed’s fish and amphibians rely on for food” (Heal the Bay, 2011;
http://sites.healthebay.org/news/2006/06_08 nzmudsnail/default.asp). The snail “colonies disrupt the
food web by displacing native aquatic invertebrates that fish and amphibians rely on for food” and have
been found on more than 70 percent of substrate samples in Malibu Creek (Abramson et al., 2009).

The mudsnails appear to be spreading in the Malibu Creek Watershed. Work by Heal the Bay has
documented the spread beginning in 2006. In that year, the mudsnails were found at 14 of 44 sites in
Media, Las Virgenes, and Malibu Creek proper — including sites on Malibu Creek above and below Cold
Creek and near the mouth. In 2007 they were found at 20 of 56 sites, including sites in Lindero and lower
Solstice Creek (a reference site for Malibu Creek). The mudsnails had spread to Cold Creek and Triunfo
Creek by 2008, and in 2009 were also found in Ramirez Creek.

Jim Harrington (unpublished) began examining the relationship between IBI scores and New Zealand
mudsnail density in the samples and has not found a strong correlation. Mudsnails constituted only 3
percent of the biological sample in spring 2006 at MC-1 and 81 percent of the sample in Spring 2009, yet
the IBI scores were 26 and 27 respectively. Anomalously low IBI scores in Spring 2010 also had low
densities of mudsnails (from less than 1 percent at MC-1 to 13 percent at MC-15). To date, the available
data does not confirm the New Zealand mudsnails as a primary stressor.

Estuarine Benthic Biota

Data on benthic macroinvertebrates in Malibu Lagoon have been collected as part of the Bight 1998,
Bight 2003, and Bight 2008 surveys (Ranasinghe et al., 2010). Researchers have also developed a benthic
response index for California bays and estuaries (Smith et al., 2003; Ranasinghe et al., 2009). However,
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this is applicable only to haline and euryhaline communities. The majority of the samples obtained in
Malibu lagoon have been freshwater species (mostly larval beetles and flies), so the estuarine IBI is not
applicable. On the other hand, the gradient within the lagoon is essentially zero, so the stream-based SC-
IBI for freshwater is also not applicable. ADDITIONAL DATA AND ANALYSIS PENDING

For Malibu Lagoon, aquatic life is “impaired by eutrophication resulting from excessive nitrogen loads”
and direct input of inorganic nitrogen from onsite wastewater disposal systems is a concern (Callaway et
al., 2009). The City of Malibu does not provide regional sewage collection or treatment, and high water
tables decrease the efficiency of onsite wastewater treatment. The Malibu Creek Watershed nutrient
TMDL assigned a load allocation of 6 Ib/day of inorganic nitrogen; however, the Regional Board staff
estimated that current loads from onsite wastewater disposal in the Civic Center area amount to 30-35
Ib/day. As a result an amendment to the Water Quality Control Plan was made to prohibit new on-site
wastewater disposal systems in the area. The evidence suggests, however, that existing loads may be
sufficient to cause ongoing problems as the overall TMDL for total inorganic nitrogen in the summer
season is only

27 Ib/day. ADDITIONAL DISCUSSION IN PROGRESS

8.5 ToxiciTy DATA
8.5.1 Malibu Creek

Water column toxicity in Malibu Creek has been frequently assessed at the mass emission station
coincident with the stream gage downstream of the Tapia WRF. Bay et al. (1996) examined two
stormwater samples in Malibu Creek using the 48-h red abalone larval development and 20-min purple
sea urchin fertilization tests and found no toxicity. Subsequently, LADPW has conducted two wet and
two dry water column toxicity tests per year at the mass emissions station, using Ceriodaphnia dubia
(water flea) survival and reproduction and Strongylocentrotus purpuratus (purple sea urchin) fertilization
tests as part of their MS4 NPDES permit requirements. Annual results for the 2001-2002 through
2003-2004 seasons showed no water column toxicity in Malibu Creek. (There is no published report for
2004-2005). Subsequently, occasional toxicity has been observed. Through the 2009-10 season, sea
urchin fertilization was impacted in 2006-2007, 2007-2008, and 2008-2009 wet weather samples, as well
as a 2009-2010 dry weather sample, while C. dubia survival was impacted in the 2008-2009 wet weather
samples and C. dubia reproduction was impacted in the 2005-2006 and 2007-2008 dry weather samples.
In each case, the toxic effect apparently dissipated after holding the sample, for which reason the annual
modeling reports attribute the cause to volatile chemicals.

Brown and Bay (2005) examined toxicity in eight dry weather and two stormwater samples from Malibu
Creek at the HTB-01 station near the mouth. One out of eight dry weather samples showed acute toxicity
(survival) and two out of eight showed chronic toxicity (reproduction) to C. dubia. The analysis was
focused on organophosphorus pesticides and concluded that these were unlikely to be the causes of the
observed toxicity, which was more likely related to sulfate and other total dissolved salts. Higher levels
of toxicity were observed in Las Virgenes Creek (likely associated with salts) and Medea Creek (likely
associated, at least in part, with diazinon).

8.5.2 Malibu Lagoon

Sediment toxicity in Malibu Lagoon has been examined with amphipod toxicity tests as part of the
“Bight” sampling program conducted every five years. In both 1998 and 2003 no toxicity was reported
for Malibu Lagoon (Bay et al., 2000; Bay et al., 2005). A total of seven sites were analyzed in Malibu
Lagoon in 2003. Bight 2008 results have not yet been released.
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Additional sediment toxicity results for a sample collected in Malibu Lagoon in 1993 are reported in
Anderson et al. (1998). This report confirms the absence of toxicity to amphipods. Mussel development
tests apparently showed some impact from exposure to subsurface water, although the results are not
discussed in the text.

8.6 PHYSICAL HABITAT INFORMATION

Heal the Bay analyzed physical habitat quality scores using the Rapid Bioassessment Protocol (RBP)
from 2000 through 2008. The RBP (Barbour et al., 1999) analyzes 10 different metrics for physical
habitat. These metrics vary somewhat for high gradient and low gradient streams; the low gradient
options are shown in parentheses below:

1. Epifaunal substrate/available cover
Embeddedness (or pool substrate)
Velocity/depth combination (or pool variability)
Sediment deposition

Channel flow status

Channel alteration

Frequency of riffles/bends (or channel sinuosity)
Bank stability

© © N o a kM wDN

Bank vegetative protection
10. Riparian zone width

Each component receives a score from 0 to 20 and the individual scores are added to form a physical
habitat score with a potential range from 0 to 200. Scores from 150 to 200 are considered optimal, those
from 100 to 150 suboptimal, from 50 to 100 marginal, and below 50 poor. These are compared to the
reference sites in Table 8-8. All reported scores are either optimal or suboptimal. The averages for lower
Malibu Creek (MC1 and MC15) are slightly lower than those for the reference sites, but the scores
overlap substantially.

Table 8-8. Physical Habitat Scores (RBP) for Malibu Creek, Heal the Bay 2000 - 2008

Station Count Range Average
MC1 (Malibu Creek at 6 123 -151 142
Discharge)
MC15 (Malibu Creek below 6 122 — 159 142.2
Tapia WWTP)
MC12 (Malibu Creek 5 141 -178 167.2
upstream of Bridge Rock
Pool)
LCH18 (Lachusa Creek) 4 131 -182 163.2
SC14 (Solstice Creek) 4 138 -179 155.2
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The 2005 Malibu Creek Bioassessment Monitoring Program (Aquatic Bioassay, 2005) Report, conducted
as part of the Malibu Creek Watershed Monitoring Program, provided data for eight sites in the Malibu
Creek watershed. This included SC-IBI results and physical habitat scores (including substrate
complexity, embeddedness, consolidation, and percent fines). For four of the eight sites (including
Malibu Creek above the lagoon — the only station on the mainstem included in that survey) the physical
habitat was rated as optimal or suboptimal. The report concludes that, for these four sites, “stressors other
than habitat conditions may have impacted these sites.” Only a few of the sites in the watershed studied
in 2005 show physical habitat conditions that are rated as poor with evidence of excessive sedimentation,
and all of these are on tributaries, not Malibu Creek proper. The Fish Migration Barrier study (Abramson
and Grimmer, 2005) also shows good to excellent habitat quality along the mainstem.

Las Virgenes Municipal Water District also reports RBP Physical Habitat Scores for their monitoring
stations for 2006, 2008, 2009, and 2010. The overall scores are somewhat lower than those at the Heal
the Bay sites, and tend to be in the marginal to sub-optimal range. The sites with lower average RBP
scores tend to have received poor or marginal ratings on the embeddedness, sediment deposition, and
riffle frequency measures.
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Table 8-9.  Physical Habitat Scores (RBP) for Malibu Creek, LVMWD 2006 - 2010

Station Count Range Average
R-13 4 128 - 155 145
R-2 4 101 -117 111
R-1 4 73 -119 92
R-9 3 84 — 106 98
R-4 4 74 - 120 91
R-3 4 91 - 136 112

In 2009 and 2010, Heal the Bay collected SWAMP physical habitat measures and did not report RBP
scores. An interpretation of these data is currently in preparation and not yet available to USEPA.

In summary, biota in the mainstem of Malibu Creek do not appear to be strongly limited by physical
habitat condition alone, although physical habitat is less than optimal and likely contributes to lower SC-
IBI scores. Isham (2005) undertook a summary study of the relationship between IBI scores and physical
habitat quality scores from monitored sites in Los Angeles, Orange, and San Diego counties. The
reference sites had good IBI scores and good physical habitat scores. However, the urban sites showed
consistently lower IBI scores regardless of physical habitat score, indicating “that there was virtually no
relationship between macroinvertebrate community quality and physical habitat quality in the presence of
urban runoff”. Instead, urbanization appears to be associated with impaired IBI scores via other stressor-
impact relationships.
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9.Stressor Identification

The benthic macroinvertebrate communities in Malibu Creek and Estuary have been adversely affected,
as shown by low bioscores. USEPA concludes that a TMDL is necessary to address the impacts. Since a
single stressor has not been identified as the source of the benthic community degradation, a structured
examination of the potential stressors was completed to identify candidate causes of impairment. To
accomplish this, the methodology outlined in EPA’s Stressor Identification Guidance (SIG) (USEPA,
2000b), which constitutes volume 1 of the Causal Analysis/Diagnosis Decision Information System
(CADDIS; http://www.epa.gov/caddis/) is followed in this section.

The ability to accurately identify stressors and defend the evidence supporting those findings is a critical
step in developing strategies that will improve the quality of aquatic resources. The SIG lays out a
detailed and rigorous approach to identify stressors that cause biological impairment in aquatic
ecosystems while providing a structure to organize the scientific evidence supporting the conclusions.

The Stressor Identification approach involves the following steps:
1. List Candidate Causes
2. Analyze Evidence
3. Characterize Causes
a. Eliminate Alternatives
b. Diagnostic Analysis
c. Strength of Evidence Analysis
d. Identification of Probable Cause

Step 2 (“analyze evidence”) has been the primary subject of the preceding nine chapters of this report. To
reduce redundancy, this section begins with a summary of candidate causes, then proceeds to the
“characterize causes” step.

9.1 LIST CANDIDATE CAUSES

The first step in investigating the potential causes of the degraded benthic macroinvertebrate community
is to develop a list of potential causes. The benthic macroinvertebrate community may be stressed by
degraded habitat, physical stressors, invasive species, or adverse water quality conditions. Habitat may be
degraded by flow alteration, increased sedimentation, poor sediment quality or excess algal density that
reduces favorable habitat conditions. The benthic macroinvertebrates population may also be reduced
because of physical stressors that cause deviations from the natural conditions. Degraded water quality
due to anthropogenic activities can also adversely impact the benthic macroinvertebrates population.

The various potential causes interact with one another in complex ways. Candidate causes (as identified
in preceding sections) and key linkages to impaired biology are summarized in a site conceptual model in
Figure 9-1. Note that only a few of the many interactions are explicitly shown in this figure. For
example, turbidity can affect algal growth. The items shown at the top are the major candidate causes.
These include both human activities and resulting stressor sources (top rows). These stressor sources are
linked to responses through a variety of causal pathway steps and/or modifying factors (interacting
stressors, modifying factors, and proximate stressors). For example, channel sedimentation is a proximate
stressor impacting stream biology that itself is related to a number of stressor sources and human
activities.
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The second step in stressor identification (“Analyze Evidence”) is the subject of the following two
sections.

9.1.1

Major Stressors

There are four major sets of interacting stressors that are potential causes of biological impairment in
Malibu Creek and Estuary. These are:

Al

A2.

A3.

A4,

Sedimentation: Sedimentation is a frequent cause of habitat degradation with potential adverse
impacts on benthic macroinvertebrate communities in both Malibu Creek and its Lagoon. Wood
and Armitage (1997) provide the following summary: “Fine sediment suspension and deposition
affects benthic invertebrates in four ways: (1) by altering substrate composition and changing the
suitability of the substrate for some taxa...; (2) by increasing drift due to sediment deposition or
substrate instability...; (3) by affecting respiration due to the deposition of silt on respiration
structures... or low oxygen concentrations associated with silt deposits...; and (4) by affecting
feeding activities by impeding filter feeding due to an increase in suspended sediment
concentrations.. ., reducing the food value of periphyton..., and reducing the density of prey
items.” Sand deposition is also problematic as it provides an unstable substrate and can impede
upstream migration or smother benthic communities.

Increased sedimentation can arise from both upland and in-channel sources; however, it is most
strongly associated with changes in the flow regime that cause channel instability.

Excess Algal Growth: Nutrient enrichment and associated excess algal growth have long been
noted in the Malibu Creek Watershed. As a result, EPA Region 9 established nutrient TMDLs in
2003. As noted in the TMDL document, “...the proliferation of algae can result in loss of
invertebrate taxa through habitat alteration,” while algal mats “may result in eutrophic conditions
where dissolved oxygen concentration is low...and negatively affect aquatic life in the
waterbody...”

Reduced DO: Benthic macroinvertebrates require adequate DO for survival. Malibu Creek has
a COLD beneficial use classification with an associated DO criterion of 6 mg/L. As noted above,
impaired DO may result from excess algal growth. It can also be caused by discharges of oxygen
demanding wastes and is exacerbated by elevated water temperatures, which in turn may be
linked to impervious surface runoff, impoundments, and removal of riparian vegetation.

Toxicity: A variety of substances, including various metals, ammonia, and organic chemicals
such as pesticides, herbicides, and petroleum products can cause acute (e.g., lethality) and/or
chronic toxicity (e.g., reduced reproductive success) in benthic macroinvertebrates. This can
occur both through elevated water column concentrations and due to elevated sediment
concentrations. Toxicity is most often associated with anthropogenic loads (wastewater
discharges, urban runoff), but can also reflect natural conditions. For instance, sulfate and
selenium concentrations may be naturally elevated in the Malibu basin due to its geology
(LVMWD, 2011).

Stormwater in Malibu Creek often has elevated toxicant concentrations, although primarily from
naturally occurring constituents. Those increased pollutant levels have been shown at times to
have deleterious effects based on toxicity tests in Malibu Creek (see Section 8.5.1). Also,
monitoring data indicates that in about half the samples, selenium exceeded acute standards in
63 percent of the dry weather samples and chronic standards in approximately half the wet
samples (Error! Reference source not found.). Sulfate acute and chronic standards were
exceeded in approximately half of both the wet and dry samples. The toxicity analyses of Brown
and Bay (2005) described in Section 8.5 suggest that sulfate and other dissolved salts were the
likely cause of observed dry and wet weather toxicity.
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9.1.2

Major Stressor Causes

Eight groups of stressor sources are listed as potential causes of observed impairment for further
evaluation:

B1.

B2.

B3.

B4.

Altered Hydrology: Hydrology in Malibu Creek has been altered by a combination of increased
impervious area (which increases flow peaks), irrigation (which increases baseflow levels), and
impoundments (which decrease net flows and smooth out peaks). The IHA change analysis
showed that the greatest impact on stream flows was the increased number of low flows. In the
pre-impact period, the median number of days with zero flow was four per year, whereas none
occur in the post-impact period (see Section 6.2). Median flows in April increased from 3.5 to
21.5 cfs and the 30-day minimum flows increased from < 0.1 to 2.4 cfs. The increased quantities
of low flows likely creates unfavorable stream habitat for native benthic macroinvertebrates
relative to the reference locations.

In general, the rates of flow rise and fall do not show statistically significant differences over
time, and there is little difference in small floods. The more significant (< 10 percent)
observations are the changes in high flow pulse peaks (e.g., above baseflow) and timing, and
large flood peaks and timing. The high flow pulses are smaller and occur later in the year post
impact, while the large flood peaks are greater and occur earlier in the year. Both of these factors
are likely to be associated with shaping the physical conditions and morphology of the streambed:;
the changes in large floods can also have important consequences for the physical habitat of the
floodplain. Although large flood peaks increased from 5,370 to 7,360 cfs, these episodic flows
would not dramatically affect the benthic community because the associated velocities of each
flow event would not increase by the same percentage.

In addition, hydrology in the Malibu Lagoon has been altered due to changes in upstream flow,
filling and constrictions of the Lagoon, and changes in the rate of opening to the ocean.

Channel Alteration: Hydromodification to the stream channel has the potential to change the
shape of the stream, redistribute sediments, change the sediment sizes, and erode channel sides.
The major alterations to the channel of Malibu Creek and its tributaries have been the creation of
several lakes or impoundments. Malibu Lagoon has been extensively modified over the years by
sediment fillin, surrounding development, construction of railroad/road crossings, and intentional
breaching of the barrier beach to allow draw down of impounded water.

Fire Regime: Fire is a recurrent and important factor of the landscape in Southern California that
can cause important temporary changes in runoff and sediment loading. In the years after intense
fires, the lack of viable vegetation results in increased peak runoff and elevated sediment loads,
and massive turbidity flows; these actions can impact biology directly. Although fire is a natural
phenomenon in chaparral landscapes, human intervention to suppress fire events and magnitudes
can lead to less frequent, but more intense and damaging fires. Malibu Creek Watershed has
experienced many significant fires over the past several decades.

Point Source Discharges: Wastewater treatment plants and other permitted point source
discharges can contribute to excess loads of nutrients, oxygen demanding waste, and other
pollutants. Within the Malibu Creek Watershed, the only discrete permitted point source
discharge is the Tapia Water Reclamation Facility (urban runoff in Los Angeles County is also
covered by a NPDES point source discharge permit, but is addressed separately under the heading
“urban runoff”). The Tapia WRF, built in 1965, discharged to Malibu Creek along Malibu
Canyon Road. Discharges from Tapia were severely restricted by orders of the RWQCB in 1997-
1999. Since then, discharges to Malibu Creek are prohibited from April 15 to November 15.
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B5.

B6.

B7.

B8.

Much of the reclaimed water is used for irrigation. Winter discharges occur, but are restricted to
8 mg/L total inorganic N and 3 mg/L total P in accordance with the 2003 nutrient TMDL.

Urban Runoff: Urban runoff is a potential source of a variety of pollutants, such as bacteria
indicators, nutrients, copper derived from brake pads, pesticides, herbicides, and petroleum
products. In addition, urban impervious surfaces play an important role in altering the flow
regime.

Agricultural Runoff: In many watersheds, agricultural runoff (including irrigation return flow)
is a potential cause of impairment. Agricultural runoff can contribute to elevated levels of
nutrients, as well as pesticides and herbicides. In the Malibu Creek Watershed only about 2
percent of the land area is currently in agriculture, so impacts from this source are likely to be
limited.

Natural Conditions: In some watersheds, stressors are elevated due to unique natural
conditions. The Malibu Creek Watershed occupies the unique geology of the Santa Monica
Mountains. This is an area with rapid uplift rates, resulting in naturally high rates of erosion and
sedimentation (see Section 3.4). The marine Modelo formation outcrops have elevated levels of
sulfate, phosphate, and various metals (LVMWD, 2011). One outcome is that selenium
concentrations appear to be naturally elevated in the watershed. These deposits may also
contribute to naturally elevated levels of orthophoshpate, sulfate, and total dissolved solids.
However, it has not been demonstrated that natural elevated levels of orthophosphate and sulfate
will unnaturally or negatively impact the benthic community.

Invasive Species: The New Zealand mud snail is a prolific invasive species in the Malibu Creek
watershed and its presence has been increasing in the Malibu Creek and surrounding watersheds.
The snail “colonies disrupt the food web by displacing native aquatic invertebrates that fish and
amphibians rely on for food” and have been found on more than 70 percent of substrate samples
in Malibu Creek (Abramson et al., 2009).

9.2 CHARACTERIZE CAUSES: ELIMINATE

The third step (“Characterizing Causes”) evaluates the evidence previously assembled to reach a
conclusion and state the levels of confidence in the conclusion.

The first substep is to eliminate those alternatives in which the evidence does not support a significant
role in the observed impairment. Elimination of potential causes requires care as the dominance of one
cause may mask other sufficient causes. Only causes where lack of evidence for causality is
unambiguous should be eliminated. As a result, three of the 12 candidate causes listed above is
eliminated as highly unlikely to be a significant and sufficient cause of the observed biological
impairment (these causes may contribute in a minor way to the observed impairment). The eliminated
causes are:

B3.

B4.

Fire Regime: Periodic fires in the watershed do not appear to be temporally associated with
depressed bioassessment scores. The last fire in the watershed occurred in 2007 and affected
station MC-1 and reference station SC-14, but not the mainstem station MC-12. Bioassessment
scores at MC-1 and SC-14 in 2008 were only slightly lower than in 2006, while those in 2009
were greater than 2006. At MC-12, 2008 bioassessment scores were greater than 2006, but 2009
bioassessment scores were lower.

Point Source Discharges: While discharges from Tapia WRF likely had adverse effects prior to
upgrades and diversions in the 1990s, any such direct impact does not appear to have persisted
upstream of the discharge (although past discharges may continue to contribute to current day
elevated phosphate bioassessment scores); the discharge is unlikely to be a primary cause of the
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effect. Any remaining minor contributions of point source discharges to impairment will be
captured under integrative causes A2 (algal growth) and A4 (toxicity).

B6. Agricultural Runoff: Agricultural runoff does not seem to be a primary cause of impairment for
the same reasons discussed for point source discharges. Station MC-12 has little evidence of
agricultural land upstream (with the exception of the Ventura County portion of the watershed
upstream of Lake Sherwood, which is separated from the lower portion of Malibu Creek by Lake
Sherwood, Westlake, and Malibou Lake). Station MC-1, located downstream end of the
watershed, drains limited amounts of agricultural land on Las Virgenes, Stokes, and Cold creeks.

Potential cause A3 (Reduced DO) was also considered, but could not be definitively eliminated. DO
concentrations below the water quality standard are observed at MC-1 and MC-12, but less than

10 percent of the time — likely not at a sufficient frequency to cause impairment. Hypoxic concentrations
less than 2 mg/L have not been observed at these stations. However, better DO conditions are clearly
observed at the reference stations, with no observations below 6 mg/L. Therefore, cause A3 is not
eliminated at this stage.

9.3 CHARACTERIZE CAUSES: DIAGNOSTIC ANALYSIS

A further technique to narrow the list of candidate causes is to consider diagnostic analysis. Whereas the
elimination step relies on negative evidence (e.g., an exposure pathway is not present), diagnostic analysis
relies on positive evidence (e.g., a particular symptom is present). The diagnostic approach is most
appropriate for stressor identification when organisms are available for examination, the candidate causes
are familiar enough that protocols have been established, and there is a high degree of specificity in the
cause, the effect, or both.

For Malibu Creek and Lagoon , diagnostic protocols are potentially applicable to low DO and acute toxic
effects of some chemicals. However, direct observations of organism lethality or condition due to a
specific cause are not available. Therefore, the diagnostic analysis step is not applicable to Malibu Creek
and Lagoon impairment analysis at this time.

9.4 CHARACTERIZE CAUSES: STRENGTH OF EVIDENCE

Strength of evidence analysis uses the information developed in the data analysis to determine if the
candidate causes have a true effect on the benthic macroinvertebrates. The causal considerations for the
strength of evidence analyses used three types of evidence: case-specific evidence, evidence from other
situations or biological knowledge, and evidence based on multiple lines of evidence

In general, the strength of evidence analysis laid out in the Stressor Identification Guidance (USEPA,
2000b) follows principles derived from epidemiology (“Hill’s Criteria”).

The first four, case-specific considerations (Error! Reference source not found.) directly evaluate an
observed case: co-occurrence (of cause and effect), temporality (the cause must precede the effect),
biological gradient (the effect should increase with increasing exposure), and complete exposure pathway
(the stressor must be able to reach the receptor).

The next four considerations (Error! Reference source not found.) combine information from the case
at hand: plausibility (the degree to which a cause and effect relationship would be expected given known
facts), specificity (the impact is associated with only one or a few potential causes), analogy (similarity to
any well-established cases), and predictive performance.

The last two considerations (Error! Reference source not found.) evaluate the relationships among all
of the available lines of evidence: consistency (agreement among all lines of evidence), and coherency of
evidence (whether a conceptual or mathematical model can explain any apparent inconsistencies among
the lines of evidence).
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The results of the strength of evidence analysis are summarized in the following tables. The bottom of
each cell displays the visual scoring recommended in USEPA (2000b), ranging from strongly positive
“+++7) to strongly negative (“---).

TABLES 9-1, 9-2, AND 9-3 PENDING
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9.5 CHARACTERIZE CAUSES: IDENTIFY PROBABLE CAUSE

The stressor identification process has identified a number of potential causes for the reduced quality of
benthic macroinvertebrate condition in Malibu Creek and Lagoon; however, there is not a single primary
cause. Instead, it appears that the impaired condition of macroinvertebrate biology in the stream and
Lagoon is due to the impact of multiple stressors.

All nine of the stressor sources discussed in Error! Reference source not found. through Error!
Reference source not found. are credibly related to the observed impairment. However, the evidence is
stronger for some sources than for others. Further, the ultimate causes of the key stressors are closely
linked to one another. Based on the preceding tables, the following two stressors emerge as primary
stressors correlated with the impairment in both the stream and Lagoon:

Al. Sedimentation (linked to B1, B2, B5, B7)
A2. Nutrients/Algae (linked to A1, A3, B5, B7)

In addition, the following stressor is strongly associated with the impairment in the Lagoon, and possibly
associated with impairment in the stream:

B1l. Altered Hydrology (linked to B2, B5)

Stressors Al and A2 have previously been proposed as causes of impairment in the stream, while B1 has
been discussed as a cause of impairment in the Lagoon. All three of the primary stressors are associated
with B5 — urban runoff, suggesting that implementation may need to address the multiple impacts of this
source.

Toxicity (A4) has been demonstrated occasionally in the stream, but not in the Lagoon, and direct toxicity
data are limited. Toxicity may be associated with B5 (Urban Runoff) and B7 (Natural Conditions).
Sulfate and selenium concentrations are present in excess of water quality criteria, apparently due to
natural geologic background, but likely exacerbated by increased runoff from development. LVMWD
(2011) has proposed that impaired biotic conditions in the watershed are primarily due to high-sulfate
discharge coming from the area where the marine Modelo formation is exposed. This argument is not
convincing, as high IBI scores are found at stations within the Modelo formation, while low I1BI scores
are found at stations that do not drain this formation (see Section 8.2). Instead, low IBI scores appear to
be associated with stream monitoring stations that are downstream of high density development areas.
Sulfate and TDS from the Modelo formation are likely to cause some reduction in biodiversity at affected
stations; however, this appears likely to be a minor impact on overall benthic macroinvertebrate health
relative to other stressors in the watershed.

Invasive species (B8) — specifically the New Zealand mudsnail — remains a potential contributor to
impairment; however, the mudsnail was not confirmed to be present until 2005, whereas the low IBls
have been documented in the Malibu Creek mainstem since 2000. If the mudsnail was not present before
2005 it cannot be a significant cause of impairment; however, absence is difficult to verify. There does
not appear to be a temporal correlation between mudsnail density and IBI scores.
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10. TMDL Targets and Allocations

Malibu Creek and Lagoon benthic community and Malibu Creek sedimentation are impaired by the
interaction of a variety of stressors. The CWA states that the TMDL must achieve water quality standards
and must be expressed in terms of the maximum daily load (or “other appropriate measure™) of a pollutant
that a water body can receive and still support its beneficial uses. Since USEPA’s assessment of the all
available data and studies demonstrate that the impairment is a result of multiple interacting stressors, this
TMDL identifies multiple numeric targets and allocations for the most significant pollutants.

The TMDL for Malibu Creek and Lagoon identified multiple targets that in combination define the
support of beneficial uses in the listed waterbodies. A series of response are specified, and these are the
specific measures directly associated with the biotic impairment that can be measured and assessed (e.g.,
SC-IBI). The response targets ensure that the TMDL achieves beneficial use protection and provide a
valuable means of tracking progress.

To effectively address the benthic macroinvertebrate community impairments in Malibu Creek and
Lagoon and sedimentation impairment in Malibu Creek, this TMDL considered all stressors and causes to
critically identify the pollutants of concern. The key stressors impacting the biota (both directly and
indirectly) are sedimentation and nutrient loading, as summarized in Section 9. Excessive levels of
sedimentation cause suboptimal habitat, and are also associated with the movement of sediment-
associated nutrients and toxics. Excess nutrient loading causes overgrowth of algae including the
development of macro-algal mats, which also directly impair the habitat available for benthic
macroinvertebrates, while indirectly contributing to exceedances of DO and pH criteria.

10.1RESPONSE TARGETS

Response targets are defined as measures of effect that provide direct evidence of whether aquatic life
uses are supported. Specifically, these response targets are defined in terms of measures of benthic
community health, including the SC-IBI, the SC-O/E, and the benthic algal coverage targets previously
developed for the Malibu Creek nutrient TMDL.

SC-IBI: The SC-IBI scores at stations MC-1, MC-12, and MC-15 should obtain a median value of 40 or
better, consistent with at least a “Fair” ranking (Ode et al., 2005). Scores less than 40 result in a
determination of impairment, and a score of 40 also separates the impacted sites on the Malibu Creek
mainstem from the reference sites (see Section 8.2). The evaluation should be based on a median over a
minimum of 4 years to account for significant year-to-year variability in individual measurements.

SC-O/E: The O/E scores provide a second line of evidence to complement the IBI. O/E should equal at
least the 10" percentile of the model reference distribution [PENDING]. Similar to the SC-IBI, the
evaluation should be based on a median over a minimum of four years to account for year-to-year
variability.

Benthic Algal Coverage: Algal coverage targets were established in the USEPA (2003) nutrient TMDL
based on Biggs (2000) recommendations of: no more than 30 percent cover for filamentous (floating)
algae greater than 2 cm in length and no more than 60 percent cover for bottom algae greater than 0.3 cm
thick. Ongoing studies by SCCWRP suggest these targets should be protective of goals established in the
draft CA NNE framework. The NNE framework suggests that, for support of the COLD beneficial use,
maximum benthic chlorophyll a density should always be constrained to be less than 150 mg/m?® and
ideally less than 100 mg/m? (referred to as the BURC II/111 and BURC I/11 boundaries).

The ongoing work by SCWRRP suggests that maximum benthic chlorophyll a densities greater than 150
mg/m? are likely to occur when macroalgal cover exceeds 30 percent. Specifically, preliminary quantile
regressions (based on four samples each at 17 sites sites) suggest that the 75" quantile of benthic
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chlorophyll a density of 150 mg/m? is associated with a 75™ quantile estimate of 37 percent macroalgal
coverage (preliminary draft of B. Fetscher, Development of Multimetric Tools for Setting Numeric
Nutrient Targets including a Periphyton Index of Biotic Integrity; report not yet submitted). This result is
comparable to Biggs (2000) recommendations.

10.2SEDIMENTATION LOADING CAPACITY

As described in Section 9.5, sedimentation — the excess movement and deposition of sediment —is a
critical problem in Malibu Creek and Lagoon; it negatively impacts the benthic biotic communities and
results in a less than healthy biological community. Sedimentation can be indicative of a variety of
stressor sources that are associated with urban runoff and altered hydrology, as in the case in Malibu
Creek Watershed.

While there is evidence of high sedimentation rates in the Malibu Creek Watershed, there is also
acknowledgement that this watershed is expected to have elevated sediment yield due to the presence of
erodible soils and comparatively rapid geologic uplift of the Santa Monica Mountains; this is
characterized by mean uplift and denudation rates of around 0.5 mm/yr (Meigs et al. 1999).
Unfortunately, there are no appropriate reference site in Southern California that is comparable in size and
geology, and still absent of significant human influences. In the absence of an appropriate reference site
or watershed, a reasonable sedimentation rate to protect the health of the Malibu Creek watershed is
determined by evaluating the natural capacity of flow to move sediment in the Malibu Creek Watershed.

First, USEPA concludes and acknowledges that upland sediment supply will be naturally high in the
Santa Monica Mountains, based on the watershed’s natural geologic characteristics. Since the supply of
detached sediment is not limiting, the important variable feature is the capacity of flow to move sediment
into and through the channel network. In addition, we consider the fact that this Watershed has
experienced significant alterations to its flow regime, thus causing increased sediment transport capacity.

Sedimentation rates are naturally high and likely naturally higher compared to other coastal watersheds.
The objective of this TMDL should demonstrate how best to reduce elevated sedimentation and stream
sediment transport rates to those reflective of natural conditions.

10.2.1 Sediment Transport Capacity

Most of the sediment mass moving through Malibu Creek lead to the filling of natural pools and clogging
of substrate, and then moves as bedload during major storm events. Bedload transport theory allows the
examination of the sediment transport capacity of the stream as a function of critical shear stress (the
force applied to the bed necessary to dislodge and erode sediment), which in turn depends on slope and
flow depth. Specifically, the focus is on effective work, which is the integrated product of excess shear
stress and velocity. This is the product of force and the distance through which work acts. Work
combines both the detachment and the movement of sediment and thus represents the forces that lead to
downstream sedimentation.

Meyer-Peter and Muller (1948), as revised by the analysis of Wong and Parker (2006), determined that
bedload transport varied as a function of 8 - (t* - 1c)*?, where t* is the boundary shear stress and tc is the
critical shear stress for incipient motion, approximated in general of 0.0495 g/cm?. When t* < 1c,
bedload transport is zero.

Effective work, W, is obtained by integrating the product of the excess shear stress formula for bedload
transport and the stream velocity, V: W = K | (t* - 0.0495)*? V dt, where t is time, K is an appropriate
units conversion factor, and both t* and V are functions of time. The boundary shear stress is given by t*
=S -y - H, where S is the slope (dimensionless), y is the density of water (1 gm/cm®) and H is the
hydraulic radius. The hydraulic radius can in turn be calculated as (D - W)/(2 D + W), where D is the
average depth of a cross section and W is the top width.
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A complete analysis of effective work requires integration (or piece-by-piece summation) over the
complete time series distribution of t* and V. Sufficient information is not currently available to
complete such an analysis for Malibu Creek Watershed. But more importantly, the necessary component
is an estimate of the relative change in effective work in Malibu Creek compared to natural conditions.

Most of the work on natural channels (that is, the movement of sediment) occurs at flows between 1-year
and 10-years recurrence. Smaller storms are not able to mobilize large amounts of sediment. Storms
larger than a 10-year recurrence can move more sediment, but occur so infrequently that they account for
a smaller amount of the total load. The IHA analysis presented in Section 6-7 showed that both the 10-
year and 2-year storm magnitudes in lower Malibu Creek have increased significantly following
development. For example, at the LADPW F-130 gage, the estimated 10-yr peak increased from 5,370 to
7,360 cfs, while the estimated 2-yr peak increased from 1,180 to 1,697 cfs; this is likely due to increases
of impervious areas in the watershed. These estimates are taken as representative of the whole watershed
because the drainage area between this gage and the mouth of Malibu Creek is small.

Calculating shear stress requires establishing a relationship between depth, top width, and flow. This
information is available from field measurements collected by USGS in the process of calculating rating
curves at gage 11105510, near the mouth of Malibu Creek. (Similar information has been requested but
has not been obtained for the LADPW F-130 gage. PENDING)

Analysis of these data shows the following relationships to flow in ft, fps, and cfs: H = 0.3054 Q%“°% and,
for flows greater than about 500 cfs, V = 0.000803 - (Q —594) + 1 (see Figure 10-1).
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Figure 10-1. Velocity and Hydraulic Radius as a Function of Flow at USGS Gage 11105510

Boundary shear stress also depends on slope. Slope tends to increase with distance upstream in the
Malibu Creek mainstem. USGS gage 11105510 is near sampling station MC-1, where the estimated
slope is 0.5%, increases to 3.5% at MC-15 (below Cold Creek), and is about 9.5% at MC-12 (above Las
Virgenes Creek).

[INFO FROM LADPW ON MEASUREMENTS AT F130 PENDING]

10.2.2 Change in Sedimentation Rate

The change in effective work can be approximated by estimating the change in instantaneous work at the
2-year and 10-year recurrence levels, spanning the major range over which the majority of total work on
the channel is expected to occur (Table 10-1). The sensitivity of the result to slope was tested by running
the analysis at both 0.5 and 10 percent slopes (which increases the effective shear). The results are
consistent across both 2- and 10-year events and for 0.5 and 10 percent slopes and suggest that work
being done on the channel is about 160 percent of that done in pre-development conditions (i.e.,
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Woost/Wpre = 1.6). In other words, the predevelopment work on the channel was 1/1.6 = 62 percent of that
under current conditions, and a reduction of approximately 0.6/1.6 = 38 percent from existing conditions
would be needed to restore an approximately natural sedimentation regime.

Table 10-1. Analysis of Excess Work in Malibu Creek
Slope 0.5% 10%

Recurrence 10-year 2-year 10-year 2-year
Condition Post Pre Post Pre Post Pre Post Pre
Flow (cfs) 7,360 5,370 1,697 1,180 7,360 5,370 1,697 1,180
V (m/s) 1.961 1.474 0.575 0.448 1.961 1.474 0.575 0.448
H (cm) 334.6 294.7 185.4 169.2 334.6 294.7 185.4 169.2
™ (g/cm?) 1.673 1.474 0.927 0.801 33.460 29.475 18.543 16.021
WoostWpre 1.619 1.618 1.610 1.598
Needed 38.2% 38.2% 37.9% 37.4%

Reduction

Note: “Condition” refers to the IHA analysis, where the “Pre” condition is based on flow records from water years
1932 — 1965 and the “Post” condition is based on water years 1993 — 2009. Flow records are from LADPW gage
F130. V is stream velocity, H is hydraulic radius, 1* is boundary shear stress, and W is instantaneous work,
proportional to (T* - 0.0495)*? V. Needed reduction (to reduce work to pre-impact levels) is (W post-Wore)Wpost.
Available data allows calculation of the Wpest/W e ratios, but not their individual values.

Because effective work is a measure of the power to transport sediment, the 38 percent reduction in work
is equivalent to a 38 percent reduction in channel sediment transport. The reduction goal can be
converted to a load basis by examining sediment transport at the LADPW F-130 mass emissions station.

Estimates of long-term load require average flow and TSS concentrations in the stream. The best
estimate of long-term load is provided by a stratified flow-weighted averaging estimator (Preston et al.,
1989). A natural stratification of the results appears to occur at a flow of about 80 cfs. Flows less than
this amount (as a daily average) have an average flow-weighted concentration of 125.9 cfs. Flows greater
than or equal to 80 cfs have an average flow-weighted concentration of 301.8 mg/L.

Applying these estimators to the flow series observed from water years 1993 through 2010 yields an
estimate of the current conditions average annual load passing station F-130 of 11,038 tons/yr. The
TMDL target is a 38 percent reduction, resulting in a load of 6,844 tons/yr — as a long term average. The
conversion to daily load results in the a requirement not to exceed 301.8 mg/L times the daily flow for
daily average flows greater than 80 cfs.

Monitoring at the mass emissions station has generally not reported data from the high flow range, when
sampling can be dangerous. In addition, sediment transport in a flashy system like Malibu Creek is more
a function of instantaneous peak flow than daily average flow. Thus, there is not a strong relationship
between the reported flow-weighted TSS concentration and daily average flow (Figure 10-2), although
the minimum observed concentration does appear to increase with higher daily average flows. This is
accounted for above by using a stratified flow-weighted averaging estimator. Any additional uncertainty
related to this will be further considered in the margin of safety determination.
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Figure 10-2. Relationship between Flow-weighted TSS Concentration and Daily Average Flow at
the Malibu Creek Mass Emissions Station, 1998-2010

10.3 NUTRIENT ENDPOINTS

USEPA established a nutrient TMDL for Malibu Creek Watershed in 2003 (USEPA, 2003). This
established nutrient targets for two seasons: During the summer (April 15 — November 15) nitrate-plus-
nitrite-N and total P targets are 1.0 and 0.1 mg/L respectively. During the winter months (November 16 —
April 14) the Nitrate-plus-nitrite-N target is 8 mg/L and no total P target is applied. It is important to note
that the summer nutrient targets are based primarily on a reference approach reflecting concentrations
observed in “relatively undisturbed stream segments” on Upper Malibu Creek and Middle Malibu Creek.
The winter target simply represents a 20 percent margin of safety adjustment on the existing 10 mg/L
numeric objective provided in the basin plan. The existing TMDL clearly states that the factors
controlling algal growth in Malibu Creek were not fully understood at that time and contains language
suggesting the potential need to reopen the TMDL if more stringent limits are necessary following
additional study.

The nutrient TMDL was based on achieving a threshold of 30 percent cover for filamentous (floating)
algae greater than 2 cm in length and a threshold of 60 percent cover for bottom algae greater than 0.3 cm
thick. Water quality monitoring data from Malibu Creek shows that the TMDL nitrate targets have
generally been met in the Malibu Creek mainstem (see Figure 7-10); however, this has not been sufficient
to achieve the stated thresholds for filamentous and bottom algae coverage (see Section 8.3). The data
and analyses since 2003 have demonstrated that additional reductions in nutrient loads and concentrations
are needed to achieve the protection of beneficial uses. The draft Nutrient Numeric Endpoint for Malibu
Creek Watershed includes detailed analysis that the appropriate nutrient concentrations needed to achieve
protection of beneficial uses will be lower than established in the 2003 Malibu Creek Watershed Nutrient
TMDL. THE FULL NNE ANALYSIS WILL BE ADDED AS AN APPENDIX

10.3.1 CA Nutrient Numeric Endpoint

As described in Appendix X, the California Nutrient Numeric Endpoints (CA NNE) framework (Tetra
Tech, 2006) is being applied to Malibu Creek. The NNE framework is a process for developing site-
specific nutrient targets based on secondary indicators, such as benthic algal density. The NNE approach
also incorporates risk cofactors that affect algal productivity, including light availability, temperature,
flow characteristics, and biological factors. As part of the NNE development, Tetra Tech (2006) provided
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simplified scoping tools to estimate algal response to nutrient concentrations, including a benthic biomass
predictor that can be used to estimate nutrient concentrations consistent with achieving a specified algal
density target.

The NNE analysis for Malibu Creek and tributaries was based on detailed surveys undertaken in 2001 and
2002 (Busse et al., 2003; Busse et al., 2006). These studies reported algal biomass (both benthic and
floating), nutrient levels (nitrogen and phosphorus), and physical conditions in multiple stream reaches
with different surrounding land uses and habitat conditions. Reported benthic algal densities measured as
chlorophyll a were quite high (up to 717 mg/m? in the Malibu Creek mainstem), but the ratio of
chlorophyll a to ash free dry mass (AFDM) was also elevated, so that a moderate amount of algal biomass
can lead to very high chlorophyll a densities. The benthic biomass predictor “Revised QUAL2K” steady
state method appears to provide reasonable predictions of the maximum observed benthic chlorophyll a
density at each site.

The CA NNE approach recommends setting response targets for benthic algal biomass in streams based
on maximum density as mg/m? chlorophyll a. Targets for a site are defined in terms of beneficial uses
and Beneficial Use Risk Categories (BURCs). BURCS establish ranges for the interpretation of nutrient
criteria, similar to the approach that USEPA has promulgated for nutrient criteria for Florida lakes (75 FR
75762, Dec. 6, 2010). BURC I water bodies have nutrient concentrations sufficiently low that they are
not expected to exhibit impairment due to nutrients. BURC Ill water bodies have nutrient concentrations
sufficiently high and with a high likelihood of exhibiting impairment due to nutrients; these are assumed
to require nutrient reductions. Finally, BURC Il water bodies are in an intermediate range of
concentrations that may require additional information and analysis to determine appropriate site-specific
protective nutrient criteria. For a given beneficial use designation, the BURC I/l threshold represents a
protective level below which there is general consensus that nutrients will not present a significant risk of
impairment. (This threshold should also be set so that is not less than the expected natural background.)
Conversely, the BURC II/111 threshold represents a level that is sufficiently high with general consensus
that risk of use impairment by nutrients is probable.

A TMDL should, at a minimum, reduce average concentrations below the BURC II/111 threshold. In the
case of Malibu Creek, there is evidence that nutrient levels are naturally elevated to some extent due to
the presence of marine sedimentary rocks, further suggesting use of the BURC I1I/111 threshold as a target.

10.3.2 CA NNE for Malibu Creek Watershed

The COLD and SPWN beneficial use designations, which have the most stringent BURC thresholds, are
applicable to the Malibu Creek mainstem. These have a BURC 11/111 threshold of 150 mg/m?* maximum
benthic chlorophyll a. As applied in the NNE, “maximum” is intended to represent the potential spatially
averaged concentration in the absence of significant grazing pressure expressed as an average over a
reach, not the maximum individual point within a transect.

The benthic biomass predictor contains a variety of methods, of which the Revised QUAL2K method
(with accrual adjustment) provides the best fit to observations in Malibu Creek. Three individual sites in
the mainstem were analyzed. As each analysis is subject to uncertainty, the results were averaged,
yielding an estimate that the appropriate numeric nutrient goals to achieve the 150 mg/m? maximum
benthic chlorophyll a target are 0.24 mg/L total N and 0.033 mg/L total P for the summer period. During
the winter period (11/16 — 4/16), with lower light availability, the targets using the Revised QUAL2K
method would be 0.65 mg/L TN and 0.090 mg/L TP. (The target concentrations are quite low in part
because of the high chlorophyll a to AFDM ratio observed in Malibu Creek.) These target concentrations
are most appropriately interpreted as seasonal median concentrations as they are based on a steady-state
model.

A second line of evidence is provided by the empirical analyses of Dodds et al. (2002, corrected 2006),
which predict benthic chlorophyll a based on TN and TP concentrations, but do not include shading or
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temperature as independent variables. The Dodds equations suggest that an appropriate target for
achieving the 150 mg/m? chlorophyll a goal would be a TN concentration of 0.585 and a TP
concentration of 0.081 mg/L (selected from the continuous curve at a point where the mass-based
Redfield ratio of 7.23 is achieved). These values fall between the summer and winter targets developed
using the QUAL2Kw approach.

It should be noted that the QUAL2K-based approach assumes that algal growth is controlled by the most
limiting nutrient. Therefore, achieving either the TN goal or the TP goal should be sufficient to attain the
algal density target.

The NNE framework also makes clear that appropriate nutrient targets cannot be less than natural
background. The Lachusa and Solstice Creek reference sites have median orthophosphate P
concentrations of 0.12 and 0.08 mg/L, respectively — well above the TP target derived above. On the
other hand, the reference sites have median nitrate N concentrations of 0.01 and 0.03 mg/L — well below
the TN target derived above. This suggests that the NNE target should be achieved by reducing the
median TN concentration goal during the summer growing season from 1.0 mg/L nitrate-plus-nitrite N to
0.24 mg/L total N.

The reference sites and rural background sites discussed by Busse et al. (2006), based on limited
sampling, had TN concentrations ranging from 0.424 to 0.615 mg/L. This suggests that attaining the
NNE target of 150 mg/m? chlorophyll a would require reducing TN concentrations to around natural
background levels. The work with the NNE is not yet final, andwill be subject to forthcoming peer
review. However, the NNE analysis does make it clear that lower nutrient targets are needed. It is critical
that this TMDL includes the most recent information and analyses available. Consequently, it is critical
to reflect the current NNE efforts. The TMDL must incorporate all the available data and information to
date and the work and data collected as part of the development of the CA NNE framework includes an
important body of information that cannot be overlooked.

Currently, USEPA is considering various alternatives to include the recent available information. This
includes the proposed new TN and TP concentrations defined in the draft NNE analysis for Malibu Creek
Watershed. An alternative interim approach would be modify the existing TMDL and add an explicit
MOS for TN and TP. This would account for the now evident too high nutrient allocations defined in the
2003 Nutrient TMDL. Additional nutrient reductions are needed primarily to obtain the algal coverage
targets established in the nutrient TMDL, and should therefore be addressed by reopening that TMDL.
However, because nutrients and algal coverage have been identified as significant contributing factors in
the biotic impairment of Malibu Creek and Lagoon, achieving the nutrient TMDL targets is also part of
addressing the biotic impairment.

10.4TMDL ALLOCATIONS FOR SEDIMENTATION

The goal of a TMDL is to ensure that the impaired water will attain water quality standards. The TMDL
determines the amount of a given pollutant that can be loaded to the water body and still meet water
quality standards (the loading capacity) and allocates that load among the various sources.

Identification of the pollutant’s loading capacity for a water body is an important step in developing a
TMDL. EPA defines the loading capacity as “the greatest amount of loading that a water body can
receive without violating water quality standards” (EPA, 2001). The loading capacity provides a
reference for calculating the amount of pollution reduction needed to bring a water body into compliance
with standards. The portion of the receiving water’s loading capacity assigned to a particular point source
is termed a wasteload allocation, while the portion of the receiving water’s loading capacity assigned to
one or more nonpoint sources is termed a load allocation. By definition, a TMDL is the sum of the
allocations, which must not exceed the loading capacity.
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The TMDL must also consider seasonal variations and include a margin of safety that takes into account
any lack of knowledge about the causes of the water quality problem or its loading capacity. The sum of
the wasteload and load allocations, the margin of safety (and any reserve capacity) must be equal to or
less than the loading capacity.

A TMDL targets a level of pollutant loading by adding the pollutant sources, both point and nonpoint, and
a margin of safety. A TMDL is typically expressed as:

TMDL = WLA + LA + Reserve + MOS
where:

WLA = Waste Load Allocation — the portion of the loading to the water body assigned to each
existing and future permitted point source of the pollutant

LA = Load Allocation — the portion of the pollutant loading assigned to existing and future
nonpoint sources of the pollutant

Reserve = an optional allocation to load from future development

MOS = Margin of Safety — an accounting of the uncertainty of the pollutant load and the quality
of the water body

10.4.1 Total Sedimentation Load for Point Sources

For sedimentation in Malibu Creek, the loading capacity is 6,844 tons/yr of sediment movement past the
F-130 gage (see Section 10.2). The work that moves sediment in the channel is due to stormwater runoff;
therefore the allocations are proportional to the fraction of stormwater generated by a given source.

Stormwater in the entire Malibu Creek Watershed is subject to one of three MS4 permits: the Los Angeles
County Unified MS4 Permit, the Ventura County Unified MS4 Permit, and the Caltrans MS4 Permit.
Each of these permittees receives a wasteload allocation. The Tapia discharge is not considered a
significant contributor to high flows that cause bank and channel erosion; therefore, no wasteload
allocation for sedimentation is assigned to this point source. The Tapia discharge is given a WLA of zero.

10.4.2 Sedimentation Load for Non-Point Sources

Because the entire watershed is covered by MS4 permits, and because flows from properties that drain
directly to the creeks without passing through an organized stormwater conveyance represent minimal
amounts of impervious area and are considered to be an insignificant contributor to the overall
sedimentation transport capacity in the creek, there is also no explicit nonpoint source load allocation
assigned. (Note: a separate load allocation could be developed but this would require an analysis of the
area in parcels immediately adjacent to the creek, which would represent a considerable GIS analytical
effort for minimal meaningful information). The LA for the Malibu Creek Watershed is zero.

An explicit MOS of 10-20 percent of the loading capacity is assigned to account for uncertainty in the
TMDL.

10.4.3 Sedimentation WLA

The allocatable load is divided up among the three MS4 permits on the basis of relative contributions to
stormwater flow. The analysis of flow is based on Schueler’s Simple method, as presented in Caraco et
al. (1998). In this formulation, storm runoff depth is expressed as 0.9 x P x (0.05 + 0.09 la), where P is
precipitation and la is the impervious area fraction. Alternatively, this implies that the total storm runoff
volume is a function of (0.95 x Imp + 0.05 x Perv) times a units conversion. The sedimentation WLAs
are assigned proportional to the flow from each jurisdiction. For any jurisdiction i, this is simply:
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Allocation ; =

0.95xImp, + 0.05xPerv,

0.95x Y Imp; +0.05x > Perv,

Land use and imperviousness was determined from the 2005 SCAG coverage and tabulated by
jurisdictional area, as shown in Table 4-1 above. The resulting allocations are shown in Table 10-2.

Table 10-2. Wasteload Allocations for Sedimentation {numbers may need to be updated w/ 2008
land use analysis}
Permittee Impervious Area Pervious Area Allocation Fraction Sedimentation

Allocation (t/yr)

Los Ange|es Co. 2,524 40,161 59.9% 3,687
Ventura Co. 1,577 25,563 37.7% 2,323
Caltrans 178 183 2.4% 150

Sedimentation in Malibu Creek and Lagoon presents a long-term cumulative threat to the support of
aquatic life. Therefore, allocations to individual seasons are not needed. However, seasonal variations
are addressed in the TMDL because the allocations are proportional to flow, which varies seasonally.

10.5TMDL ALLOCATIONS FOR NUTRIENT ENDPOINTS

The existing nutrient TMDL for Malibu Creek (USEPA, 2003) estimates the loading capacity for
nutrients and assigns summer and winter allocations based on concentration targets. The analysis
presented above in Section 10.3 suggests that the loading capacity for nutrients, and thus the allocations,
will need to be reduced.

In the context of this TMDL, based on impaired benthic biota in mainstem Malibu Creek, the revised
nutrient allocations are needed to meet reduced target concentrations in the Malibu Creek mainstem only.
PENDING
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11. Recommendations

PENDING

11-11







Malibu Creek & Lagoon TMDL (Pre-DRAFT)

12. References

Abramson, M. 2009. Tracking the invasion of the New Zealand mudsnail, Potamopyrgus antipodarum,
in the Santa Monica Mountains. Urban Coast, 1: 21-27

Abramson, M. and M. Grimmer. 2005. Fish Migration Barrier Severity and Steelhead Habitat Quality in
the Malibu Creek Watershed. Produced for California State Coastal Conservancy and California
Department of Parks and Recreation by Heal the Bay.

Abramson, M., C. Padick, E.T. Schueman, G.O. Taylor, J. Olson, J. Safford, K. Starman, and J.
Woodward. 1998. The Malibu Creek Watershed: A Framework for Monitoring, Enhancement and
Action. Prepared for Heal the Bay and The California State Coastal Conservancy. The 606 Studio
Graduate Department of Landscape Architecture, California State Polytechnic University, Pomona, CA.

Abramson, M., J. Topel, and H. Burdick. 2009. New Zealand Mudsnail Surveys July 2006-April 2009,
Santa Monica Mountains. Santa Monica Bay Restoration Commission, Santa Monica Baykeeper, Santa
Monica, CA.

Ackerman, D., K.C. Schiff, and S.B. Weisberg. 2005. Evaluating HSPF in an arid, urbanized watershed.
Journal of the American Water Resources Association, 41: 477-486.

Ambrose, R.F., S.F. Lee, and S.P. Bergquist. 2003. Environmental Monitoring and Bioassessment of
Coastal Watersheds in Ventura and Los Angeles Counties. Regional Water Quality Control Board, Los
Angeles, CA.

Ambrose, R.F. and A.R. Orme. 2000. Lower Malibu Creek and Lagoon Resource Enhancement and
Management. Report to the California Coastal Conservancy. University of California, Los Angeles.

Ambrose, R.F., l.H. Suffet, and S.S. Que Hee. 1995. Enhanced Environmental Monitoring Program at
Malibu Lagoon and Malibu Creek. Las Virgenes Municipal Water District, Calabasas, CA.

Anderson, B.A., J. Hunt, B. Phillips, J. Newman, R. Tjeerdema, C.J. Wilson, G. Kapahi, R.A. Sapudar,
M. Stephenson, M. Puckett, R. Fairey, J. Oakden, M. Lyons, and S. Birosik. 1998. Sediment Chemistry,
Toxicity, and Benthic Community Conditions in Selected Water Bodies of the Los Angeles Region.
California State Water Resources Control Board, Division of Water Quality, Bay Protection and Toxic
Cleanup Program.

Aguatic Bioassay. 2005. Malibu Creek Watershed Monitoring Program, Bioassessment Monitoring,
Spring/Fall 2005. Aquatic Bioassay & Consulting Laboratories, Ventura, CA.

Aquatic Bioassay. 2010. Las Virgenes Municipal Water Distric, tTapia Water Reclamation Facility.
Spring 2009 Bioassessment Monitoring Report (NPDES CA0056014). Submitted to Las Virgenes
Municipal Water District by Aquatic Bioassay and Consulting Laboratories, Ventura, CA.

Barbour, M.T., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1999. Rapid Bioassessment Protocols for
Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates and Fish, Second Edition.
EPA 841-B-99-002. U.S. Environmental Protection Agency; Office of Water; Washington, D.C.

Bay, S., D. Greenstein, A. Jirik, and A. Zellers. 1996. Toxicity of stormwater from Ballona and Malibu
Creeks. SCCWRP Annual Report, 1996: 96-104.

Bay, S.M., D. Lapota, J. Anderson, J. Armstrong, T. Mikel, A.W. Jirik, and S. Asato. 2000. Southern
California Bight 1998 Regional Monitoring Program: 1V, Sediment Toxicity. Southern California
Coastal Water Research Project, Westminster, CA.

12-1







Malibu Creek & Lagoon TMDL (Pre-DRAFT)

Bay, S.M., T. Mikel, K. Schiff, S. Mathison, B. Hester, D. Young, and D. Greenstein. 2005. Southern
California Bight 2003 Regional Monitoring Program: I. Sediment Toxicity. Southern California Coastal
Water Research Project, Westminster, CA.

Bay, S.M., E.Y. Zeng, T.D. Lorenson, K. Tran, and C. Alexander. 2003. Temporal and spatial
distributions of contaminants in sediments of Santa Monica Bay, California. Marine Environmental
Research, 56:255-276.

Benson, A.J. and R.M. Kipp. 2008. Potamopyrgus antipodarum. USGS Nonindigenous Aquatic Species
Database, Gainesville, FL . http://nas.er.usgs.gov/queries/FactSheet.asp?speciesID=1008. Revision Date:
1/22/2008.

Biggs, B.J.F. 2000. New Zealand Periphyton Guideline: Detecting, Monitoring and Managing
Enrichment of Streams. New Zealand Ministry of Environment.
http://www.mfe.govt.nz/publications/water/nz-periphyton-guide-jun00.pdf.

Briscoe, E., K. Kramer, S. Lice, M. Abramson, and K. Schiff. 2002. Pre-dawn Dissolved Oxygen Levels
in the Malibu Creek Watershed. Prepared for the Los Angeles Regional Water Quality Control Board by
the Southern California Coastal Water Research Project and Heal the Bay.

Brown, J.S. and S.M. Bay. 2005. Organophosphorus pesticides in the Malibu Creek watershed.
SCCWRP Annual Report, 2003-04: 94-102.

Busse, L., J. Simpson, S. Cooper, K. Kamer, and E. Stein. 2003. A Survey of Algae and Nutrients in the
Malibu Creek Watershed. Technical Report 412. Southern California Coastal Water Research Project,
Westminster, CA.

Busse, L.B., J.C. Simpson, and S.D. Cooper. 2006. Relationships among nutrients, algae, and land use in
urbanized southern California streams. Canadian Journal of Fisheries and Aquatic Sciences, 63(2):
2621-2638.

Byron, E. and T. DuPuis. 2002. Establishing relationships between nutrients and algae “impairment” in
streams: The challenge of nutrient TMDLs. Proceedings of the Water Environment Federation,
Watesrhed 2002: 1145-1157.

California Geological Survey. 2009. Preliminary Geologic Map of the Los Angeles 30’ x 60’
Quadrangle. California: A Digital Database. California Geological Survey, Preliminary Geologic Map,
version 12/22/09, scale 1:100,000.

Callaway, T., O. Gonzalez, and C.P. Lai. 2009. Nitrogen Loads from Wastewater Flowing to Malibu
Lagoon are a Significant Source of Impairment to Aquatic Life. Technical Memorandum #4, Final
Technical Staff Report, Evidence in Support of an Amendment to the Water Quality Control Plan for the
Coastal Watersheds of Los Angeles and Ventura Counties to Prohibit On-site Wastewater Disposal
Systems in the Malibu Civic Center Area. California Regional Water Quality Control Board, Los
Angeles Region, Los Angeles, CA.

CDM. 2008. Malibu Creek Watershed Monitoring Program: Task 12 Report. Prepared for City of
Calabasas by Camp Dresser & McKee, Inc., Los Angeles, CA.
http://www.cityofcalabasas.com/environmental/pdf/MCWMP/MCWMPReport032408.pdf

Clarke, R.T., J.F. Wright, and M.T. Furse. 2003. RIVPACS models for predicting the expected
macroinvertebrate fauna and assessing the ecological quality of rivers. Ecological Modeling, 160:219-
233.

Daly, C., M. Halbleib, J.I. Smith, W.P. Gibson, M.K. Doggett, G.H. Taylor, J. Curtis, P.A. and Pasteris.
2008. Physiographically-sensitive mapping of temperature and precipitation across the conterminous
United States. International Journal of Climatology, DOI: 10.1002/joc.1688.

12-2




http://nas.er.usgs.gov/queries/FactSheet.asp?speciesID=1008


http://www.mfe.govt.nz/publications/water/nz-periphyton-guide-jun00.pdf


http://www.cityofcalabasas.com/environmental/pdf/MCWMP/MCWMPReport032408.pdf





Malibu Creek & Lagoon TMDL (Pre-DRAFT)

deBruyn, A.M.H. and P.H. Chapman. 2007. Selenium toxicity to invertebrates: Will proposed thresholds
for toxicity to fish and birds also protect their prey? Environmental Science and Technology, 2007, 41
(5): 1766-1770.

Dodds, W.K. and E.B. Welch. 2000. Establishing nutrient criteria in streams. Journal of the North
American Benthological Society, 19(1): 186-196.

Dodds, W.K., V.H. Smith, and K. Lohman. 2002. Nitrogen and phosphorus relationships to benthic algal
biomass in temperate streams. Canadian Journal of Fisheries and Aquatic Sciences, 59: 865-874.

Dodds, W.K., V.H. Smith, and K. Lohman. 2006. Erratum: Nitrogen and phosphorus relationships to
benthic algal biomass in temperate streams. Canadian Journal of Fisheries and Aquatic Sciences, 63:
2290-1191.

Dorgelo, J. 1987. Density fluctuations in populations (1982-1986) and biological observations of
Potamopyrgus jenkinsi in two trophically differing lakes. Hydrobiological Bulletin, 21:95-110.

Farnsworth, K.L. and J.A. Warrick. 2007. Sources, Dispersal, and Fate of Fine Sediment Supplied to
Coastal California. Scientific Investigations Report 2007-5754, U.S. Geological Survey, Reston, VA.

Greenstein, D.J., S.M. Bay, A.W. Jirik, J.S. Brown, and C. Alexander. 2003. Toxicity assessment of
sediment cores from Santa Monica Bay, California. Marine Environmental Research, 56(1-2):277-297.

Harrington, J.M. 2003. California Stream Bioassessment Procedures. California Dept. of Fish and Game,
Water Pollution Control Laboratory, Rancho Cordova, CA.

Heal the Bay. 2011. http://sites.healthebay.org/news/2006/06_08 nzmudsnail/default.asp).

Hibbs, A.J. and B.S. Ellis. 2009. Geologic and anthropogenic controls on selenium and nitrate loading to
southern California streams. American Geophysical Union, Fall Meeting 2009, abstract #H23B-0933.

IDNR. 2009. Water Quality Standards Review: Chloride, Sulfate and Total Dissolved Solids. lowa
Department of Natural Resources. http://www.iowadnr.gov/water/standards/files/ws_review.pdf.

Isham, B. 2005. Freshwater stream invertebrates: Response to water quality impairment and physical
habitat alteration. Technical Paper #0508. StormCon 2005, Orlando, FL.

Jorgen, R. 1995. Mountains to Ocean: A Guide to the Santa Monica Mountains National Recreation
Area. Southwest Parks and Monuments Association, Tucson, AZ.

LADPW. 2006. Hydrology Manual. Los Angeles County Department of Public Works, Los Angeles,
CA.

LADPW. 2010. Los Angeles County 2009-2010 Annual Stormwater Monitoring Report. Los Angeles
County Department of Public Works, Los Angeles, CA. http://dpw.lacounty.gov/wmd/NPDES/2009-
10tc.cfm.

Lim, J.H., L.D. Sabin, K.C. Schiff, and K.D. Stolzenbach. 2006. Concentration, size distribution, and dry
deposition rate of particle-associated metals in the Los Angeles region. Atmospheric Environment
40(40):7810-7823.

Los Angeles Board. 1994. Water Quality Control Plan, Los Angeles Region. California Regional Water
Quality Control Board, Los Angeles Region 4, Monterey Park, CA.

Los Angeles Board. 1995. Water Quality Control Plan, Los Angeles Region, Basin Plan for the Coastal
Watersheds of Los Angeles and Ventura Counties. California Regional Water Quality Control Board,
Los Angeles Region, Los Angeles, CA.

Los Angeles Board. 2002. Malibu Creek Watershed Draft Fact Sheets, 2002 303(d) List of Impaired
Waterbodies. California Regional Water Quality Control Board, Los Angeles Region, Los Angeles, CA.

12-3




http://sites.healthebay.org/news/2006/06_08_nzmudsnail/default.asp


http://www.iowadnr.gov/water/standards/files/ws_review.pdf


http://dpw.lacounty.gov/wmd/NPDES/2009-10tc.cfm


http://dpw.lacounty.gov/wmd/NPDES/2009-10tc.cfm





Malibu Creek & Lagoon TMDL (Pre-DRAFT)

Los Angeles Board. 2005a. Amendment to the Water Quality Control Plan — Los Angeles Region with
Respect to the Early Life Stage Implementation Provision of the Inland Surface Water Ammonia
Objectives for Freshwaters. California Regional Water Quality Control Board, Los Angeles Region, Los
Angeles, CA. Accessed February 2011. http://63.199.216.6/larwgcb_new/bpa/docs/2005-014/2005-
014 RB_BPA.pdf.

Los Angeles Board. 2005b. Fact Sheet, Waste Discharge Requirements for Las Virgenes Municipal
Water District (Tapia Water Reclamation Facility). NPDES No. CA0056014, Public Notice No.: 05-047.
California Regional Water Quality Control Board, Los Angeles Region, Los Angeles, CA.

Los Angeles Board. 2008. Appendix F: 2008 CWA Section 303(d) List of Water Quality Limited
Sections. California Regional Water Quality Control Board, Los Angeles Region, Los Angeles, CA.

Luce, S.L.M. 2003. Urbanization and Aquatic Ecosystem Health in Malibu Creek, California: Impacts on
Periphyton, Benthic Macroinvertebrates, and Environmental Policy. A dissertation submitted in partial
satisfaction of the requirements for the degree Doctor of Environmental Science and Engineering,
University of California, Los Angeles, CA.

Luce, S. and M. Abramson. 2005. Periphyton and Nutrients in Malibu Creek: A Heal the Bay Report.
http://sites.healthebay.org/assets/pdfdocs/mcwstudies/Periphyton_and_Nutrients 2005.pdf. Accessed
January 24, 2011.

LVMWD. 2011. Water Quality in the Malibu Creek Watershed, 1971 — 2010. Report #2475.00.
Submitted by the Joint Powers Authority of the Las Virgenes Municipal Water District and the Triunfo
Sanitation District to the Los Angeles Regional Water Quality Control Board in compliance with Order
No. R4-2010-0165.

Manion, S. 1993. The Tidewater Goby (Eucyclogobius newberryi), Reintroduction of a Geographically
Isolated Fish Species into Malibu Lagoon: A Watershed Perspective. Final Report to California
Department of Parks and Recreation. Prepared for Topanga-Las Virgenes Resource Conservation
District, Topanga, CA.

Mantua, N. 2009. The Pacific Decadal Oscillation. Joint Institute for the Study of the Atmosphere and
Oceans, Climate Impacts Group, University of Washington, Seattle, WA.
http://www.atmos.washington.edu/~mantua/REPORTS/PDO/PDO _egec.htm. Accessed August 4, 2009.

Mazor, R.D., K. Schiff, K. Ritter, A. Rehn, and P. Ode. 2010. Bioassessment tools in novel habitats: An
evaluation of indices and sampling methods in low-gradient streams in California. Environmental
Monitoring and Assessment, 167: 91-104.

Meigs, A., N. Brozovic, and M.L. Johnson. 1999. Steady, balanced rates of uplift and erosion of the
Santa Monica Mountains, California. Basin Research, 11: 59-73.

Meyer-Peter, E. and R. Muller. 1948. Formulas for bedload transport. Proceedings of the Second
Congress, IAHR, Stockholm, pp. 39-64.

Moeller, A., S.D. MacNeil, R.F. Ambrose, and S.S. Que Hee. 2003. Elements in fish of Malibu Creek
and Malibu Lagoon near Los Angeles, California. Marine Pollution Bulletin, 46:424-429.

Moss, D., M.T. Furse, J.F. Wright, and P.D. Armitage. 1987. The prediction of the macroinvertebrate
fauna of unpolluted running-water sites in Great Britain using environmental data. Freshwater Biology,
17:41-52.

NRCS. 1995. Malibu Creek Watershed Natural Resources Plan, Los Angeles and Ventura Counties,
California. USDA National Resources Conservation Service, Davis, CA. for Topanga-Las Virgenes
Resource Conservation District.

12-4




http://63.199.216.6/larwqcb_new/bpa/docs/2005-014/2005-014_RB_BPA.pdf


http://63.199.216.6/larwqcb_new/bpa/docs/2005-014/2005-014_RB_BPA.pdf


http://sites.healthebay.org/assets/pdfdocs/mcwstudies/Periphyton_and_Nutrients_2005.pdf


http://www.atmos.washington.edu/~mantua/REPORTS/PDO/PDO_egec.htm





Malibu Creek & Lagoon TMDL (Pre-DRAFT)

Nature Conservancy. 2007. Indicators of Hydrologic Alteration, Version 7, User’s Manual. The Nature
Conservancy, Arlington, VA.

Nezlin, N.P., P.M. DiGiacomo, E.D. Stein, and D. Ackerman. 2005. Stormwater runoff plumes observed
by SeaWiFS radiometer in the Southern California Bight. Remote Sensing of Environment, 98:494-510.

Ode, P.R., A.C. Rehn, and J.T. May. 2005. A quantitative tool for assessing the integrity of southern
coastal California streams. Environmental Management, 35(4): 493-504.

Manion, S. 1993. The Tidewater Goby - Reintroduction of a geographically isolated fish species into
Malibu Lagoon: A watershed perspective. Topanga-Las Virgenes Resource Conservation District,
Topanga, CA. Final report to California Department of Parks and Recreation.

Moffatt & Nichol. 2005. Malibu Lagoon Restoration Feasibility Study, Final Alternatives Analysis.
Prepared by Moffatt & Nichol in association with Heal the Bay for California State Coastal Conservancy
and California State Parks.

Preston, S.D., V.J. Bierman Jr., and S.E. Silliman. 1989. An evaluation of methods for the estimation of
tributary mass loads. Water Resources Research, 25(6): 1379-1389.

Ranasinghe, J.A., K.C. Schiff, D.E. Montagne, T.K. Mikel, D.B. Cadien, R.G. Velarde, and C.A.
Brantley. 2010. Benthic macrofaunal community condition in the Southern California Bight, 1994-2003.
Marine Pollution Bulletin, 60(6): 827-833.

Ranasinghe, J.A., S.B. Weisberg, R.W. Smith, D.E. Montagne, B. Thompson, J.M. Oakden, D.D. Huff,
D.B. Cadien, R.G. Velarde, and K.J. Ritter. 2009. Calibration and evaluation of five indicators of benthic
community condition in two California bay and estuary habitats. Marine Pollution Bulletin, 59: 5-13.

Riley, S.P.D., G.T. Busteed, L.B. Kats, T.L. Vandergon, L.F.S. Lee, R.G. Dagit, J.L. Kerby, R.N. Fisher,
and R.M. Sauvajot. 2005. Effects of Urbanization on the distribution and abundance of amphibians and
invasive species in southern California streams. Conservation Biology, 19(6):1894-1907.

SCS. 1985. Urban Hydrology for Small Watersheds. Technical Release 55. U.S. Soil Conservation
Service, Washington, DC.

Schiff, K.C. and S.M. Bay. 2003. Impacts of stormwater discharges on the nearshore benthic
environment of Santa Monica Bay. Marine Environmental Research, 56(1-2):225-243.

Smith, R.W., J.A. Ranasinghe, S.B. Weisberg, D.E. Montagne, D.B. Cadien, T.K. Mikel, R.G. Velarde,
and A. Dalkey. 2003. Extending the Southern California Benthic Response Index to Assess Benthic
Condition in Bays. Technical Report #410. Southern California Coastal Water Research Project,
Westminster, CA.

Sutula, M., K. Kamer, and J. Cable. 2004. Sediments as a Non-point Source of Nutrients to Malibu
Lagoon, California (USA). Technical Report #441. Prepared for Los Angeles Regional Water Quality
Control Board.

Svejkovsky, J., and J. Burton. 2001. Detection of coastal urban stormwater and sewage runoff with
synthetic aperture radar satellite imagery. Eos, Transactions, American Geophysical Union, 82(50):621,
624-625, 630.

SWRCB. 1972. Water Quality Control Plan for Control of Temperature in the Coastal and Interstate
Waters and Enclosed Bays and Estuaries of California. California State Water Resources Control Board.
Accessed February 2011.
http://www.waterboards.ca.gov/water_issues/programs/ocean/docs/wgplans/thermpin.pdf

Tetra Tech. 2002. Nutrient and Coliform Modeling for the Malibu Creek Watershed TMDL Studies.
Prepared for USEPA Region 9 and Los Angeles Regional Water Quality Control Board by Tetra Tech,
Inc., Lafayette, CA.

12-5




http://www.waterboards.ca.gov/water_issues/programs/ocean/docs/wqplans/thermpln.pdf





Malibu Creek & Lagoon TMDL (Pre-DRAFT)

Tetra Tech. 2006. Technical Approach to Develop Nutrient Numeric Endpoints for California. Prepared
for USEPA Region 1X and California State Water Resources Control Board by Tetra Tech, Inc.,
Lafayette, CA.

USEPA. 1985. Summary of Revisions to Guidelines for Deriving Numerical National Water Quality
Criteria for the Protection of Aquatic Organisms and Their Uses (50 FR 30792, July 29, 1985).

USEPA. 1999. 1999 Update of Ambient Water Quality Criteria for Ammonia. EPA-822-R-99-014.
Office of Water, U.S. Environmental Protection Agency, Washington, DC.

USEPA. 2000a. 40 CFR Part 131 Water Quality Standards; Establishment of Numeric Criteria for
Priority Toxic Pollutants for the State of California; Rule. http://www.epa.gov/fedrgstr/EPA-
WATER/2000/May/Day-18/w11106.pdf.

USEPA. 2000b. Stressor ldentification Guidance Document. EPA-822-B-00-025. Office of Water, U.S.
Environmental Protection Agency, Washington, DC.

USEPA. 2000c. Nutrient Criteria Technical Guidance Manual: Rivers and Streams. EPA-822-B-00-02.
U.S. Environmental Protection Agency, Washington, DC.

USEPA. 2002. Total Maximum Daily Loads for Bacteria in the Malibu Creek Watershed. U.S.
Environmental Protection Agency, Region 9, San Francisco, CA.
http://www.epa.gov/region9/water/tmdl/malibu/final_bacteria.pdf.

USEPA. 2003. Total Maximum Daily Loads for Nutrients Malibu Creek Watershed. U.S. Environmental
Protection Agency, Region 9, San Francisco, CA.
http://www.epa.gov/region9/water/tmdl/malibu/final_nutrients.pdf.

Walsh, C.J., A.K. Sharpe, P.F. Breen, and J.A. Sonneman. 2001. Effects of urbanization on streams of
the Melbourne region, Victoria, Australia: |. Benthic macroinvertebrate communities. Freshwater
Biology, 46: 535-551.

Warrick, J.A. and L.A.K. Mertes. 2009. Sediment yield from the tectonically active semiarid Western
Transverse Ranges of California. Geological Society of America Bulletin, 121: 1054-1070.

Weston. 2009. 2009 Bioassessment Monitoring Program in Los Angeles County, Final Report. Prepared
for Los Angeles County Flood Control District by Weston Solutions, Inc., Carlsbad, CA.

Wong, M. and G. Parker. 2006. Re-analysis and correction of bedload relation of Meyer-Peter and
Muller using their own database. J. Hydr. Eng., ASCE, 132(11): 1159-1168.

Wood, P.J. and P.D. Armitage. 1997. Biological effects of fine sediment in the lotic environment.
Environmental Management, 21(2): 203-217.

Wright, J.F. 1995. Development and use of a system for predicting the macroinvertebrate fauna in
flowing waters. Australian Journal of Ecology, 20:181-197.

12-6




http://www.epa.gov/fedrgstr/EPA-WATER/2000/May/Day-18/w11106.pdf


http://www.epa.gov/fedrgstr/EPA-WATER/2000/May/Day-18/w11106.pdf


http://www.epa.gov/region9/water/tmdl/malibu/final_bacteria.pdf


http://www.epa.gov/region9/water/tmdl/malibu/final_nutrients.pdf





Malibu Creek & Lagoon TMDL (Pre-DRAFT)

13. APPENDICES

13-7







Malibu Creek & Lagoon TMDL (Pre-DRAFT)

A. List of Spatial Datasets

13-8







Malibu Creek & Lagoon TMDL (Pre-DRAFT)

September 2012

Table A-1. Spatial Datasets Assembled/Created for the Malibu Creek Watershed

Date
Data Date Created/
File Name Type Source Description Accessed | Updated
major_streams malibu.shp polyline http://www.horizon- Major waterways selected from | Jan-10 Oct-08
systems.com/nhdplus/ NHDplus hydrography
VentLakes_clipped_2_Malibu_092710.shp polygon | Ventura County Watershed Protection Major waterbodies within the Apr-08
District Malibu Creek watershed
Malibu_Watershed_v2_101210.shp polygon | created by Tetra Tech Watershed boundary created Sep-10
from subwatershed delineation
(see Section 3.7.2)
SWS_v1_101210_NAD83Stpin_feet.shp polygon | created by Tetra Tech Subwatershed boundaries Sep-10
created from subwatershed
delineation (see Section 3.7.2)
Flow_gages_USGS.shp point http://waterdata.usgs.gov/nwis USGS gages located within the | Nov-10 Nov-10
Malibu Creek watershed
(2 gages)
Heal_the_Bay BMI_Sites.shp point Kevin Jontz All “Heal the Bay” BMI Sep-10 Sep-10
monitoring locations
Heal_the_Bay_Reference_Stations_101210.shp point Kevin Jontz “Heal the Bay” BMI monitoring Sep-10 Sep-10
locations outside of Malibu
Creek watershed
Heal_the_Bay_ BMI_Sites_Malibu.shp point Kevin Jontz “Heal the Bay” BMI monitoring Sep-10 Sep-10
locations within Malibu Creek
watershed
MCWMP_Sites.shp point Aquatic Bioassay, 2005 Bioassessment monitoring Aug-10 Mar-05
location for the MCWMP
mibu_10m_dem grid created by Tetra Tech Mosaic of 10-meter DEMs Sep-10 Sep-10
obtained from NRCS
Datagateway
Fires_Malibu_selection_101410.shp polygon | created by Tetra Tech CA Dept of Forestry and Fire Dec-09 Mar-08
Protection statewide fire history,
clipped to watershed
Fires_major_years_Malibu_selection_101410.shp | polygon | created by Tetra Tech Major recent fires extracted Dec-09 Mar-08

from the previous dataset





http://www.horizon-systems.com/nhdplus/


http://www.horizon-systems.com/nhdplus/


http://waterdata.usgs.gov/nwis
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September 2012

Date
Data Date Created/
File Name Type Source Description Accessed | Updated
HSG_merge_101510_Clip.shp polygon | created by Tetra Tech Hydrologic Soil Groups Oct-10 Oct-10
(SSURGO) clipped to
watershed
SCAG_LULC_1990_malibu_Dissolve.shp polygon | created by Tetra Tech 1990 SCAG LULC clipped to Nov-07 Nov-07
watershed, aggregated, and
then dissolved
SCAG_LULC_2005_malibu_Dissolve.shp polygon | created by Tetra Tech 2005 SCAG LULC clipped to Nov-07 Nov-07
watershed, aggregated, and
then dissolved
landfire_existing_veg_poly_diss_101310.shp polygon | created by Tetra Tech Polygons created and dissolved | Oct-10 Oct-10
from Landfire Existing
Vegetation Type (EVT) dataset
Landfire_in_SCAG_Undeveloped_1990.shp polygon | created by Tetra Tech Landfire EVT in 1990 SCAG’s Oct-10 Oct-10
"undeveloped" areas
Landfire_in_SCAG_Undeveloped_2005.shp polygon | created by Tetra Tech Landfire EVT in 2005 SCAG'’s Oct-10 Oct-10
"undeveloped" areas
mjr_hwys_LA_and_Ventura_Counties_101210.shp | polyline | Tele Atlas North America, Inc., ESRI Major highways Oct-06 Oct-06
highways_LA_and_Ventura_Counties_101210.shp | polyline | Tele Atlas North America, Inc., ESRI Major and minor highways Oct-06 Oct-06
City_DataBase.shp polygon | Los Angeles County Department of Legal city boundaries within Los | Mar-05 Apr-03
Public Works Angeles County
Toaks_city_boundary.shp polygon | Ventura County Watershed Protection Legal city boundary of Jan-09

District

Thousand Oaks
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General Climate

The Malibu Creek watershed has a Mediterranean climate like other parts of the coastal region of
southern California. The daily average air temperature ranges from 53 °F in January to 71 °F in July, and
the annual average temperature is 61 °F (NRCS, 1995). Average winter temperatures have highs in the
mid-60s and lows in the mid-40s (Abramson et al., 1998). Coastal fog is common in the morning during
the summer months, but usually burns away by mid-day. During the summer, inland temperatures
generally remain around 85 °F during the day, but may be 15 degrees cooler at the coast (Abramson et al.,
1998; Jorgen, 1995).

Because of the mountainous topography, rainfall varies in different parts of the watershed. Figure 1-1
shows the distribution of the long-term average annual rainfall in the watershed based on information
from the Los Angeles County Flood Control District (Tetra Tech, 2002). The southern portion of the
watershed is coastal mountains and has an average annual rainfall of 24 inches at the higher elevations
(SCS, 1967; NRCS, 1995). The northern portion consists of inland basins with small hills and has a
lower annual rainfall of 14 inches. The annual rainfall at the bottom of the watershed in Malibu is about
16 inches. Almost all of the rainfall occurs during the November to April wet season. The annual rainfall
may vary from near zero during drought years to about five times the average annual precipitation during
very wet years (NRCS, 1995). Measurable precipitation occurs on an average of about 35 days per year
(Abramson et al., 1998).

[] subwatershed Boundaries
© Precipitation Stations

Normal Seasonal
Precipitation (inches)

Bell Canyon

Malibu Hills

Figure 1-1. Long-term Average Rainfall in the Malibu Creek Watershed (Tetra Tech, 2002)







Malibu Creek & Lagoon TMDL (Pre-DRAFT)

The evaporation rate from open waters such as lakes is about 72 inches per year (NRCS, 1995). These
rates vary seasonally with the weather, and range from a low of about 2 to 4 inches per month during
January and February to a high of about 8 to 10 inches per month during the summer. Actual
evapotranspiration rates vary with vegetation type and density of coverage. Estimated annual
evapotranspiration rates in the Malibu Creek watershed are 23 to 24 inches for woodlands and orchards,
17 to 21 inches for chaparral and scrub, 8 inches for grasslands, 14 inches for cultivated areas, and

19 inches for developed areas (NRCS, 1995). The total annual evapotranspiration and evaporation in the
watershed has been estimated at about 111,000 ac-ft, or 18.8 inches (NRCS, 1995).

Precipitation intensity in the watershed is strongly influenced by elevation and rainshadow effects. Maps
of the 50-year 24-hour storm depth (LADPW, 2006) show lower intensities at the coast and in the inland
valleys, with maximum intensities (up to 10 inches in 24 hours) along the peak of the Santa Monica
Mountains (Figure 1-2).
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Temporal Trends

Climate is not constant from year to year. In addition to random variability and potential long-term trends
(e.g., global climate warming), the climate of Southern California is also influenced by strong decadal
scale oscillations. It is typical to experience a series of very wet seasons followed by extremely dry
seasons. This significantly influences sediment transport regimes and habitat condition. Further,
biological condition observed in a given year may in part reflect timing relative to these longer-period
cycles. Research on weather patterns in the watershed by Farnsworth and Warrick (2007) showed that
stream flow discharges during the warm phases of the El Nifio-Southern Oscillation (ENSO) and Pacific
Decadal Oscillation (PDO) in southern California watersheds are two-fold higher compared to the cool
phases.

Of particular note, in the late 1970s the PDO switched from a cold to a warm cycle (Figure 1-3) which
would result in more intense El Nifios and a general pattern of increased rainfall (Mantua, 2009). Long-
term trends in annual precipitation for Los Angeles County as summarized by the PRISM system (Daly et
al., 2008) are shown in Figure 1-4.

2007
009

Pacific Decadal Oscillation Index

http://jisao.washington.edu/pdo/PDO.latest

Figure 1-3. Pacific Decadal Oscillation Index
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Figure 1-4. PRISM Summary of Annual Precipitation for Los Angeles County
Note: Image from WestMap (http://www.cefa.dri.edu/Westmap/Westmap home.php)
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Inventory

A number of previous analyses have evaluated water quality stressors and impacts in Malibu Creek and

Lagoon. An inventory of identified reports is provided in Table 1-1 followed by summaries of a selected

subset of key reports.
Table 1-1.

Previous Analyses of Water Quality and Use Support in Malibu Creek and Lagoon

Author, Date

Report Title

Report Description

Abramson and
Grimmer (Heal the
Bay), 2005

Fish Migration Barrier
Severity and Steelhead
Habitat Quality in the Malibu
Creek Watershed

Report in which the severity of steelhead trout
migration barriers in the Malibu Creek watershed
were ranked. Study also rated pool habitat quality to
be gained by the removal of each barrier and mapped
a total of 201 potential barriers. Report concluded
with a list of specific recommendations for removing
barriers in the Malibu Creek watershed.

Ackerman et al., 2005

Evaluating HSPF in an arid,
urbanized watershed

Paper presenting the findings of a study in which the
predictive ability of Hydrologic Simulation Program-
FORTRAN (HSPF) on hourly, daily, and annual time
scales. Two arid southern California watersheds were
selected for the study, one of which was the Malibu
Creek watershed. The HSPF model was found to
perform well for predicting flow on monthly or annual
time scales and on daily time scales during wet
weather conditions.

Ambrose and Orme,
2000

Lower Malibu Creek and
Lagoon Resource
Enhancement and
Management

Summary of report is provided in text below.

Ambrose et al., 1995

Enhanced Environmental
Monitoring Program at
Malibu Lagoon and Malibu
Creek

Report summarizing a study performed by UCLA from
July 1993 through April 1994. The goal of the study
was to assess the effects of anthropogenic inputs into
Malibu Creek and Lagoon on the physical, chemical
and biological processes in the Creek and Lagoon.

Ambrose et al., 2003

Environmental Monitoring
and Bioassessment of
Coastal Watersheds in
Ventura and Los Angeles
Counties

Report detailing a study performed in 2001 to help
identify land use factors influencing the abundance of
macroalgae and benthic macroinvertebrates within
three southern California coastal watersheds. Malibu
Creek watershed was one of three watersheds
selected for the study. Report presents methods,
results, and a discussion of conclusions from the
study.

Aquatic Bioassay,
2005

Malibu Creek Watershed
Monitoring Program,
Bioassessment Monitoring,
Spring/Fall 2005

Summary of report is provided in text below.

Bay et al., 1996.

Toxicity of Stormwater from
Ballona and Malibu Creeks

Paper detailing a study performed to determine the
magnitude and characteristics of toxicity in
stormwater samples collected during storms in 1996
from Ballona and Malibu creeks. The magnitude of
toxicity found in samples collected in Malibu Creek
was usually lower than comparable samples from
Ballona Creek. The study concluded that the relative
toxicities observed for each creek were consistent
with differences in land use between the two
watersheds as the Malibu Creek watershed has a
lower degree of development than the Ballona Creek

11
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Author, Date

Report Title

Report Description

watershed.

Bay et al., 2003

Temporal and spatial
distributions of contaminants
in sediments of Santa
Monica Bay, California

Paper detailing a study in which sediment strata
dated from 1890 to 1997 were sampled at 25
locations within the Santa Monica Bay. Samples were
analyzed to examine the temporal and spatial
patterns of sediments contaminated with metals,
DDTs, PCBs, TOC, PAHSs, and LABs. One sampling
location was selected to target influence of
stormwater runoff from Malibu Creek. Sediments
sampled near Malibu Creek were found to contain low
concentrations of both DDTs and PCBs.

Brown and Bay, 2005

Organophosphorus
pesticides in the Malibu
Creek Watershed

Paper presenting a study performed to assess the
persistence and magnitude of pesticides in three
streams of the Malibu Creek watershed. Water
column samples were collected from June 2002 to
March 2003 to analyze organophosphorus pesticide
contamination and toxicity to Ceriodaphnia dubia.
Study concluded that the California Department of
Fish and Game's acute criterion for
organophosphorus pesticides was protective of

C. dubia survival.

Busse et al., 2003

A Survey of Algae and
Nutrients in the Malibu
Creek Watershed

Report presents findings from surveys of algal
biomass, cover, and composition conducted in
streams within the Malibu Creek watershed in 2001
and 2002. Analyses were also performed to identify
principal factors promoting excessive algal growth.
Both algal biomass and nutrient concentrations were
found to be much lower at undisturbed and rural sites
compared to findings at developed sites; therefore, it
was concluded that human development affects
stream algal communities in the Malibu Creek basin.

Busse et al., 2006

Relationships among
nutrients, algae, and land
use in urbanized southern
California streams

Paper presenting the findings of a study in which algal
cover, algal biomass, and physical and chemical
factors were surveyed in the Malibu Creek watershed.
Nutrient diffuser substrate experiments were also
conducted to determine which nutrient was limiting
algal growth. Algal biomass was found to increase
with urbanization as well as total nitrogen, total
phosphorus, and benthic and total chlorophyll
concentrations.

Callaway et al., 2009

Technical Memorandum #4,
Nitrogen Loads from
Wastewater Flowing to
Malibu Lagoon are a
Significant Source of
Impairment to Aquatic Life

Report presents findings from a study performed to
quantify cumulative nitrogen loads from onsite
wastewater disposal systems in the Malibu Civic
Center area to Malibu Lagoon. Results indicated
wastewaters transported 30 to 35 Ib/day of total
nitrogen to the lagoon. All estimates were above
TMDL targets established for restoration of the
lagoon.
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Author, Date

Report Title

Report Description

Greenstein et al., 2003

Toxicity assessment of
sediment cores from Santa
Monica Bay

Paper presenting a study in which sediment cores
were sampled at 25 locations within the Santa Monica
Bay in 1997 to assess levels of toxicity. Two sample
locations were selected near the discharge of Malibu
Creek to the bay. Report concluded that toxicity in
sediments sampled at these locations was caused by
something other than influence from Malibu Creek.

Hibbs and Ellis, 2009

Geologic and Anthropogenic
Controls on Selenium and
Nitrate Loading to Southern
California Streams

Paper presents findings from a study in which
selenium concentrations were measured in three
watersheds in the Los Angeles Basin. Malibu Creek
was found to have elevated selenium concentrations
in dry weather surface flows as well as in shallow
groundwater. Study also determined the relationship
between measured nitrate and selenium
concentrations.

Lim et al., 2006

Concentration, size
distribution, and dry
deposition rate of particle-
associated metals in the Los
Angeles region

Paper presenting the findings of a study in which daily
average atmospheric concentrations and dry
deposition fluxes of particulate metals were measured
at 6 urban sites and 1 non-urban site in the Los
Angeles region. Malibu Lagoon was identified as the
non-urban site.

Luce and Abramson,
2005

Periphyton and Nutrients in
Malibu Creek

Report summarizing a study performed to compare
periphyton cover, nutrient concentrations, and canopy
cover between nutrient-enriched and unenriched
stream segments. Sites within Malibu Creek and
adjacent coastal watersheds were selected and
monitored from 1998 to 2002. Report proposed
nutrient thresholds that may be useful for managing
excess algal growth in Malibu Creek.

Manion, 1993

The Tidewater Goby -
Reintroduction of a
geographically isolated fish
species into Malibu Lagoon:
A watershed perspective

Report presenting the findings of a study performed to
assess the success of reintroducing the tidewater
goby (Eucyclogobius newberryi) to the Malibu
Lagoon. An additional goal of the study was to
describe the human-induced threats to biological
diversity within the lagoon's watershed. Results
demonstrated successful reintroduction of the
tidewater goby and discussed recommendations to
alleviate human-induced stressors to the lagoon.

Moeller et al., 2003

Elements in fish of Malibu
Creek and Malibu Lagoon
near Los Angeles, California

Paper presenting findings from a study performed to
determine if past wastewater discharges increased
metal pollutant loads in fish of Malibu Creek and
Malibu Lagoon. In addition to the identification of
wetland biota, the study included analyses of organic
and inorganic chemicals and viruses. The study
concluded that further sampling was necessary to
prove effluent pollution.

Moffatt & Nichol, 2005

Malibu Lagoon Restoration
Feasibility Study, Final
Alternatives Analysis

Summary of report is provided in text below.
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Author, Date

Report Title

Report Description

Nezlin et al., 2005

Stormwater runoff plumes
observed by SeaWiFS
radiometer in the Southern
California Bight

Paper detailing a study in which freshwater plumes
found in the near-shore zone of the Southern
California Bight were analyzed using reflectance data
acquired from 1997 - 2003. Study determined the
relationship between plume size and freshwater
discharge. The Malibu Creek watershed was
associated with one of the regions included in the
study and findings indicated that watershed land-use,
size, and elevation were influential factors regulating
the relationship between rainstorms and plumes.

Riley et al., 2005

Effects of Urbanization on
the Distribution and
Abundance of Amphibians
and Invasive Species in
Southern California Streams

Paper presenting the findings of a study conducted
from 2000 to 2002 in which the distribution and
abundance of native amphibians and exotic predators
was determined. Stream habitat and invertebrate
communities were also characterized. Study included
35 streams north of Los Angeles - Lower Malibu
Creek served as one of these streams.

Schiff and Bay, 2003

Impacts of stormwater
discharges on the nearshore
benthic environment of
Santa Monica Bay

Paper presenting the findings of a study in which
sediment samples collected offshore of Ballona and
Malibu creeks were analyzed to examine the effects
of stormwater discharges on the benthic marine
environment of Santa Monica Bay. Report indicated
that changes in sediment texture, organic content,
and contamination were observed throughout a
gradient of stormwater impact, but no alteration was
observed in benthic communities.

Sutula et al., 2004

Sediments as a nonpoint
source of nutrients to Malibu
Lagoon, California (USA),
Technical Report #441

Report addressing the refinement of water quality
objectives established in the 2003 TMDL for limiting
seasonal and/or annual nutrient inputs from the
Malibu Creek watershed to the Malibu Lagoon.
Among the conclusions of the report is that particulate
nitrogen and phosphorus deposited in the lagoon
during the wet season provide a significant source of
nutrients to the lagoon during the dry season through
remobilization as dissolved inorganic nutrients.

Svejkovsky and
Burton, 2001

Detection of Coastal Urban
Stormwater and Sewage
Runoff with Synthetic
Aperture Radar Satellite
Imagery

Paper detailing a study in which the utility of using
Synthetic Aperture Radar (SAR) to discern polluted
urban runoff plumes was tested. One sample area
was the Santa Monica Bay where water is received
from Malibu Creek and Ballona Creek watersheds.
Ballona Creek plumes were found to have much less
backscatter when compared to Malibu Creek plumes;
this finding was attributed to the differences in land
use and runoff contributions between the two
watersheds.

US EPA Region 9,
2002

Total Maximum Daily Loads
for Bacteria in the Malibu
Creek Watershed

Document describes the Total Maximum Daily Loads
(TMDLs) for coliform bacteria in the Malibu Creek
watershed and summarizes the information used by
the EPA and the California Regional Water Quality
Control Board to develop wasteload and load
allocations for coliform bacteria. Report provides
implementation recommendations by which the
presented waste load allocations and load allocations
may be achieved.

USEPA, 2003

Total Maximum Daily Loads
for Nutrients, Malibu Creek
Watershed

Summary of report is provided in text below.
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Summary of Key Reports

(Ambrose and Orme, 2000): From 1997-1999, Robert F. Ambrose of UCLA and Antony Orme of the
University of Arizona led a multidisciplinary investigation of lower Malibu Creek and Malibu Lagoon
with funding from the California Coastal Conservancy. The stated purpose was “to understand better the
natural system and human impacts on this system, and to develop strategies for the long-term
management of the lower watershed.” The resulting massive report contains invaluable information on
the system, written from a scientific, rather than regulatory perspective.

Chapter 1 of Ambrose and Orme contains a detailed history of the evolution and development of the creek
and lagoon. A key geological control is the uplift of the Santa Monica Mountains, which has occurred at
a rate of about 0.30 m/1,000 yrs. This uplift caused the incision of Malibu Canyon. During the last
glacial maximum, when sea levels were lower, the canyon incised well out beyond the current shoreline.
As sea levels have risen (at an ongoing rate of approximately 1.8 mm/yr) the submarine canyon has since
filled back to create the modern estuarine lagoon. The form of the lagoon represents a dynamic balance
between sea level rise and sediment supply. In general the system is aggrading.

Human disturbances play an important role in the current morphology of the system. From the 1860s
through the 1920s,the watershed was dominated by ranching, increasing erosion rates. A railway was
constructed across the mouth of the lagoon in 1908, which was transformed into the Pacific Coast
Highway in 1929. The 1920s saw extensive wetland drainage and beach development. Rindge Dam was
constructed upstream of the Lagoon in 1928, reducing sediment throughput, but was subject to such
heavy sedimentation that it was 85 percent filled by 1949. Together, these factors resulted in aggradation
which began to choke the Lagoon by increasing sediment import while reducing sediment export.

Conditions in the lagoon were likely reset by a large flood in 1938. In 1947-49 most of the lagoon was
graded, and parts converted to truck farming. During the 1960s and 1970s a variety of building projects,
including shopping centers and a civic center, impinged on the natural footprint of the lagoon, followed
by a golf course in 1983 and extensive residential development. By the 1990s the authors conclude that
the lagoon was severely constrained and “dysfunctional.”

Chapter 2 examines recent hydrology and morphodynamics of the system. Hydrological alterations are
due to three major factors: urban growth in the watershed, altered fire regime, and physical constraints on
the Lagoon opening. Under current conditions, the Lagoon cycles between closed and open forms in
response to decadal oscillations in the flow regime. A major flood event in 1998 fully opened the Lagoon
to the sea, resulting in deepening much of the lagoon by 0.5 to 1 m and increasing storage capacity by
about 25 percent. However, these changes were soon reversed in the following season.

Under natural conditions, the barrier beach would be expected to close during the summer and breach
during winter high flows. Human impacts have also shifted the temporal pattern of this sequence.
Development in the upper watershed, including substantial use of imported water, has resulted in flows
that are prolonged into the dry season. Coupled with reduced storage volume this introduces a tendency
for the lagoon to overtop during summer, and summer mechanical breaching is regularly employed to
alleviate flooding problems. In Chapter 8, perceived poor condition of the benthic invertebrate population
in the lagoon is attributed to attenuated tidal flushing. It was unclear whether breaching of the beach is
more or less common than under natural conditions, but the nature and timing of breaching has certainly
changed. The combination of elevated freshwater flows and reduced volume of the estuarine prism has
created a situation in which salinity in the lagoon is reduced.

(Moffatt & Nichol, 2005): Following up on the technical basis provided by Ambrose and Orme, Mofatt
& Nichol undertook a restoration feasibility study for Malibu Lagoon. This contains updated
information, in particular, on sediment dynamics in the lagoon. They describe the lagoon as consisting of
a main channel and three distinct western arms that are stagnant and cut off from the main channel at
mean seal level (MSL). (Note, these arms were actually constructed for restoration purposes in 1983 —
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see Ambrose and Orme, 2000, p. 8-3). Substrate in the main channel was about 95 percent sand, while
the western arms were about 45 percent sand and accreting. As noted by Ambrose and Orme, the lagoon
experiences strong cycles of sedimentation: The 1997/98 EI Nifio year resulted in scour, while infilling
occurred in 1998 through 2005. Moffatt & Nichol estimate the annual sedimentation rate for 1998-2004
as 0.76 in/yr as a lagoon-wide average, which has resulted in much of the sediment bed being perched
above MSL. Fine sediment buildup in the western arms contributes to nutrient retention and recycling,
increasing eutrophication impacts. Restoration alternatives included various techniques that might
decrease trapping and increase expulsion of sediment from the lagoon.

(Aquatic Bioassay, 2005): While benthic bioinvertebrate samples have been regularly collected in
Malibu Creek since 2000, the 2005 effort stands out because it was accompanied by a formal written
report. Eight sites were sampled for this round, although only one (Malibu Creek above lagoon) was in
the Malibu Creek mainstem. Bioassessment scores (SC IBI) at all sites were poor; however, at four of the
sites (Malibu Creek above the lagoon, lower Las Virgenes, lower Medea, and Triunfo) the physical
habitat was rated optimal or suboptimal. Therefore, it was concluded that for these four sites “stressors
other than habitat conditions may have impacted these sites” — such as nutrients, metals, or organic
pollutants. Also at issue was the invasive New Zealand mudsnail, which was dominant in Medea Creek,
crowding out other species, and present in lesser numbers at other stations.

(USEPA, 2003): In 2003 USEPA Region 9 established nutrient TMDLSs for the Malibu Creek watershed
in accordance with Consent Decree requirements established in Heal the Bay, Inc., et al. v. Browner,
approved on 22 March 1999. This addresses impairments in the Malibu Creek mainstem, Las Virgenes,
Lindero, and Medea creeks, lakes Sherwood, Lindero, Malibou, and Westlake, and Malibu Lagoon. All
but Malibu Lagoon were listed for algae, while the lagoon and all the lakes were listed for eutrophic
conditions. A variety of other listings for scum/odors, ammonia, organic enrichment, and low dissolved
oxygen were also associated with the nutrient impairments. The problem statement for the TMDL
includes the following: “Excessive algae in the Malibu Creek watershed has resulted in several
waterbodies not supporting their designated beneficial uses associated with aquatic life and recreation...
Algal biomass can lead to impairment of swimming and wading activities. In addition, the proliferation
of algae can result in loss of invertebrate taxa through habitat alteration (Biggs, 2000). Algal growth in
some instances has produced algal mats...; these mats may result in eutrophic conditions where dissolved
oxygen concentration is low (Briscoe et al., 2002), and negatively affect aquatic life in the waterbody
(Ambrose and Orme, 2000).”

USEPA interpreted the narrative criteria for nutrients relative to Biggs (2000) recommendations of a
threshold of 30 percent cover for filamentous (floating) algae greater than 2 cm in length and a threshold
of 60 percent cover for bottom algae greater than 0.3 cm thick. They found that algal problems were
predominantly associated with summer low flow conditions, but that there was evidence of algal
impairment in Malibu Creek throughout the year. Nutrient targets were then established for two seasons:
During the summer (April 15 — November 15) Nitrate-plus-nitrite-N and total P targets are 1.0 and

0.1 mg/L respectively, while during the winter months (November 16 — April 14) the Nitrate-plus-
nitrite-N target is 8 mg/L while no total P target is applied. It is important to note that there was
considerable uncertainty as to what factors control algal abundances in Malibu Creek. Therefore, the
summer nutrient targets are based primarily on a reference approach reflecting concentrations observed in
“relatively undisturbed stream segments” on Upper Malibu Creek and Middle Malibu Creek. The winter
target simply represents a 20 percent margin of safety adjustment on the existing 10 mg/L numeric
objective provided in the basin plan. The nutrient TMDL document contains a detailed analysis of
nutrient loading from nonpoint sources in the watershed in addition to the Tapia WRF.

The nutrient TMDL contains various sources of uncertainty. It was believed that the TMDL and
allocations were conservative; however, it was not certain that nutrient-related impairment would be fully
resolved as a result of the TMDL. The TMDL discussion notes (p. 44): “Studies are currently underway
to improve our understanding of the relationship between nutrient levels in the watershed and algal
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growth. EPA strongly recommends that these studies be completed and additional studies carried out if
necessary to characterize the limiting factors that control algae growth in the Malibu Creek watershed. ..
Based on results from these studies, the State should consider reviewing and, if necessary, revising the
TMDLs, allocations, and/or implementation provisions.”
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D. O/E Calculated Data

Table D-1.

Table of samples (Site_Date) with resulting O/E scores for two capture probability

levels (p>0 and p>0.5), whether the model was in the experience of the model (Model
Test = P), number of individuals modeled (ind.), and the IBI score.

Note: Individuals from disparate samples were rarefied to a basis of 300 individuals or less.

. O/E MODEL
Site_Date Stream O/E (p>0) (p>0.5) TEST Ind. IBI

AS19 20011001 Arroyo Sequit 0.60 0.87 P 300 70
AS19 20020401 Arroyo Sequit 1.13 0.87 P 300 72
AS19 20021001 Arroyo Sequit 1.01 0.87 P 300 66
AS19 20030401 Arroyo Sequit 1.24 0.97 R 209 72
AS19 20031001 Arroyo Sequit 1.01 0.97 P 300 70
AS19 20050101 Arroyo Sequit 0.90 0.97 P 300 64
AS19 20060000 Arroyo Sequit 0.90 0.68 P 300 57
AS19 20080000 Arroyo Sequit 1.01 0.68 P 215 49
AS19 20090000 Arroyo Sequit 1.01 0.87 P 300 70
BMI_RWB_404S02920_2009
0512 Medea Creek Site 2920 0.34 0.21 P 300 22.1
BMI_RWB_404506456_2009
0514 Topanga Creek Site 6456 1.04 0.72 P 300 46.4
BMI_RWB_404511406_2009
0511 Malibu Creek Site 11406 0.44 0.39 P 300 29.2
BMI_RWB_404S16516_2009
0518 Medea Creek Site 16516 0.29 0.11 P 300 22.1
BMI_RWB_404S17266_2009 | Las Virgenes Creek
0519 Random Site 17266 0.37 0.32 P 300 36.4
BMI_RWB_404S17664_ 2009 | Las Virgenes Creek Site
0520 17664 0.42 0.22 P 300 26.4
BMI_RWB_404S22464 2009 | Las Virgenes Creek Site
0519 22464 0.21 0.11 P 300 22.1
BMI_RWB_MCM_404S03048
~ 20090513 Lindero Canyon Site 3048 0.34 0.32 P 144 12.1
BMI_RWB_MCM_404S05992
20090512 Medea Creek Site 5992 0.21 0.21 P 300 22.1
BMI_RWB_MCM_404S08040 | Santa Monica watershed

20090512 unknown Site 8040 0.25 0.11 P 118 7.8
BMI_RWB_MCM_404S08616
20090513 Malibu Creek Site 8616 0.23 0.10 P 300 12.1
BMI_RWB_MCM_404S08616
20090513 DUP Malibu Creek Site 8616 0.23 0.10 P 300 12.1
CC11 20001001 Cold Creek 0.23 0.19 P 30 46
CC11 20011001 Cold Creek 0.72 0.57 P 300 54
CC11 20020401 Cold Creek 1.10 0.57 P 300 49
CC11_20030401 Cold Creek 0.38 0.47 P 300 40
CC11 20060000 Cold Creek 0.76 0.76 P 300 47
CC11 20090000 Cold Creek 0.98 0.76 P 230 59
CC11A 20010401 Cold Creek 0.83 0.57 P 300 56
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Site_Date Stream O/E (p>0) (p(ZéES) MTOE%EL Ind. IBI

CC2 20010401 Cold Creek 0.82 0.68 P 300 46
CC2_20011001 Cold Creek 0.82 0.78 P 293 73
CC2_ 20020401 Cold Creek 0.98 0.78 P 300 53
CC2_20030401 Cold Creek 0.98 0.88 P 296 44
CC2_20050101 Cold Creek 0.74 0.88 P 300 27
CC2_20050101_DUP Cold Creek 0.70 0.88 P 300 36
CC2_20060000 Cold Creek 0.82 0.78 P 215 31
CC2_20060000 DUP Cold Creek 0.94 0.98 P 300 41
CC2_20090000 Cold Creek 0.78 0.68 P 300 27
CC3_20001001 Cold Creek 0.95 0.81 P 300 76
CC3_ 20010401 Cold Creek 0.91 0.61 P 300 92
CC3_20011001 Cold Creek 1.03 0.92 P 300 76
CC3_20020401 Cold Creek 1.16 0.81 P 300 83
CC3_ 20021001 Cold Creek 1.11 0.71 P 300 80
CC3_20030401 Cold Creek 1.28 0.71 P 300 84
CC3_20031001 Cold Creek 0.83 0.51 P 300 64
CC3_ 20050101 Cold Creek 0.70 0.71 P 300 60
CC3_20060000 Cold Creek 0.91 0.71 P 300 73
CC3_20080000 Cold Creek 0.83 0.51 P 300 74
CC3_20090000 Cold Creek 0.91 0.92 P 300 79
CC3_20090000_DUP Cold Creek 1.32 0.92 P 231 81
CH6_20010401 Cheseboro Creek 0.71 0.54 P 300 59
CH6_20011001 Cheseboro Creek 0.63 0.43 P 300 57
CH6_20020401 Cheseboro Creek 0.67 0.75 P 300 64
CH6_20030401 Cheseboro Creek 0.59 0.54 P 300 49
CH6_20050101 Cheseboro Creek 0.63 0.54 P 285 54
CH6_20060000 Cheseboro Creek 0.50 0.54 P 300 43
HTB1 2000523 Malibu Creek 0.36 0.51 P 300 16
HTB10 2000523 0.50 0.58 P 300 57
HTB11 2000523 Cold Creek 0.68 0.57 P 300 54
HTB2_ 2000523 Cold Creek 0.90 0.88 P 263 36
HTB3 2000523 Cold Creek 0.99 0.71 P 300 80
HTB5 2000523 Las Virgenes Creek 0.39 0.59 P 300 29
HTB7_ 2000523 Medea Creek, 0.41 0.54 P 300 23
HTB8 2000523 Palo Comado 0.46 0.61 P 300

HTB9 2000523 Las Virgenes Creek 0.55 0.54 P 300

HV__MCWMP_20050401 Hidden Valley Creek 0.38 0.23 P 300

LC18 20031001 Lachusa Creek 0.96 0.71 P 300 61
LC18_ 20090000 Lachusa Creek 1.04 0.71 P 300 57
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Site_Date Stream O/E (p>0) (p(ZéES) MTOE%EL Ind. IBI

LCC18 20030401 Lachusa Creek 1.08 0.71 P 300 54
LCH18 20011001 Lachusa Creek 1.08 0.71 P 300 73
LCH18 20020401 Lachusa Creek 1.20 0.92 P 300 72
LCH18 20021001 Lachusa Creek 1.12 0.82 P 300 76
LCH18 20050101 Lachusa Creek 0.92 0.71 P 300 54
LCH18 20060000 Lachusa Creek 0.60 0.61 P 300 11
LIN1  MCWMP_ 20050401 Lindero Creek 0.38 0.32 P 112

LIN1 _ MCWMP_20051001 Lindero Creek 0.38 0.43 P 300

LV1_ 20050401 _MCWMP Las Virgenes Creek 0.63 0.54 P 192

LV1 MCWMP_ 20051001 Las Virgenes Creek 0.72 0.54 P 300

LV13 20050101 Las Virgenes Creek 0.50 0.43 P 300 11
LV13_ 20060000 Las Virgenes Creek 0.46 0.43 P 300 19
LV13 20090000 Las Virgenes Creek 0.46 0.43 P 241 9
Lv2__MCWMP_20051001 Las Virgenes Creek 0.25 0.32 P 300

LV2 MCWMP_ 20050401 Las Virgenes Creek 0.46 0.43 P 241
LV5_20001001 Las Virgenes Creek 0.51 0.68 P 300 34
LV5_ 20010401 Las Virgenes Creek 0.35 0.49 P 287 33
LV5 20050101 Las Virgenes Creek 0.55 0.68 P 300 17
LV5_20050101_DUP Las Virgenes Creek 0.55 0.68 P 115 19
LV5_ 20060000 Las Virgenes Creek 0.43 0.59 P 300 14
LV5_ 20060000 _DUP Las Virgenes Creek 0.59 0.68 P 300 17
LV5 20090000 Las Virgenes Creek 0.55 0.59 P 300 26
LV5A 20010401 Las Virgenes Creek 0.31 0.39 P 300 21
LV9_ 20050101 Las Virgenes Creek 0.67 0.65 P 244 34
LV9 20060000 Las Virgenes Creek 0.84 0.65 P 300 34
LV9 20090000 Las Virgenes Creek 0.84 0.43 P 277 41
LVC13_ 20020401 Las Virgenes Creek 0.59 0.54 P 300 26
LVC13_ 20021001 Las Virgenes Creek 0.55 0.43 P 300 24
LVC13_ 20030401 Las Virgenes Creek 0.38 0.43 P 300 21
LVC13 20031001 Las Virgenes Creek 0.63 0.54 P 300 27
LVC5 20011001 Las Virgenes Creek 0.66 0.59 P 300 33
LVC5_20020401 Las Virgenes Creek 0.66 0.59 P 300 39
LVC5_ 20021001 Las Virgenes Creek 0.51 0.68 P 300 26
LVC5 20030401 Las Virgenes Creek 0.66 0.68 P 182 20
LVC5 20031001 Las Virgenes Creek 0.55 0.68 P 300 29
LVC5A_ 20011001 Las Virgenes Creek 0.66 0.59 P 300
LVC5A2 20011001 Las Virgenes Creek 0.59 0.68 P 300 40
LVC9 20020401 Las Virgenes Creek 0.97 0.43 P 300 59
LVC9 20021001 Las Virgenes Creek 0.72 0.54 P 300 26
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Site_Date Stream O/E (p>0) (p(ZéES) MTOE%EL Ind. IBI

LVC9 20030401 Las Virgenes Creek 0.72 0.54 P 300 46
MAL__MCWMP_20051001 Malibu Creek 0.60 0.58 P 300

MC1 20001001 Malibu Creek 0.68 0.61 P 300 24
MC1 20011001 Malibu Creek 0.72 0.72 P 300 39
MC1 20020401 Malibu Creek 0.64 0.61 P 300 19
MC1 20030401 Malibu Creek 0.60 0.72 P 300 26
MC1 20031001 Malibu Creek 0.56 0.51 P 300 23
MC1 20050101 Malibu Creek 0.60 0.82 P 300 26
MC1 20060000 Malibu Creek 0.76 0.72 P 300 26
MC1 20080000 Malibu Creek 0.40 0.31 P 300 21
MC1 20090000 Malibu Creek 0.68 0.72 P 135 30
MC1 20110614 Malibu Creek 0.80 0.92 P 300

MC12_20001001 Malibu Creek 0.72 0.40 P 300 23
MC12_ 20020401 Malibu Creek 0.53 0.51 P 300 33
MC12_20021001 Malibu Creek 0.68 0.61 P 300 27
MC12_20030401 Malibu Creek 0.46 0.51 P 300 21
MC12 20031001 Malibu Creek 0.72 0.51 P 300 31
MC12_20050101 Malibu Creek 0.53 0.40 P 300 20
MC12_20060000 Malibu Creek 0.46 0.40 P 300 17
MC12_20090000 Malibu Creek 0.49 0.20 P 300 17
MC12A 20010401 Malibu Creek 0.38 0.40 P 300 20
MC12A 20011001 Malibu Creek 0.72 0.51 P 300 37
MC12B_20080000 Malibu Creek 0.61 0.40 P 300

MC15_ 20020401 Malibu Creek 0.63 0.62 P 300 40
MC15 20021001 Malibu Creek 0.43 0.51 P 300 24
MC15 20030401 Malibu Creek 0.47 0.62 P 300 34
MC15 20031001 Malibu Creek 0.59 0.72 P 300 23
MC15 20060000 Malibu Creek 0.75 0.72 P 244 17
MC15 20090000 Malibu Creek 0.35 0.41 P 300 19
MC1B_ 20010401 Malibu Creek 0.36 0.41 P 300 26
MC9 20001001 Malibu Creek 0.63 0.72 P 300 33
MC9_ 20010401 Malibu Creek 0.47 0.62 P 300 24
MC9_ 20011001 Malibu Creek 0.75 0.72 P 300 43
MD7_ 20001001 Medea Creek, 0.41 0.54 P 300 26
MD7_20010401 Medea Creek, 0.37 0.43 P 300 19
MD7_20050101 Medea Creek, 0.37 0.43 P 300 14
MD7_20060000 Medea Creek, 0.49 0.32 P 242 16
MD7_20090000 Medea Creek, 0.16 0.11 P 300 19
MDC21_20060000 0.33 0.21 P 112 16
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Site_Date Stream O/E (p>0) (p(ZéES) MTOE%EL Ind. IBI
MDC7_ 20011001 Medea Creek, 0.74 0.64 P 300 34
MDC7_20020401 Medea Creek, 0.45 0.43 P 300 23
MDC7_20030401 Medea Creek, 0.53 0.54 P 300
MDC7 20031001 Medea Creek, 0.45 0.43 P 300 9
MED1 20050401 MCWMP | Medea Creek 0.38 0.54 P 300
MED1 _MCWMP_20051001 Medea Creek 0.25 0.21 P 300
MED2 MCWMP 20050401 | Medea Creek 0.24 0.21 P 300
MED2__ MCWMP_20051001 Medea Creek 0.28 0.21 P 300
PC8 20050101 Palo Comado 0.84 0.71 P 204 40
R1 20060922 Malibu Creek 0.71 0.62 P 300 22.9
R1_ 20070425 Malibu Creek 0.47 0.62 P 300 8.6
R1_20080428 Malibu Creek 0.27 0.31 P 174 1.4
R1 20090422 Malibu Creek 0.43 0.51 P 300 18.6
R1 20100519 Malibu Creek 0.35 0.51 P 300 19
R11 20061025 Malibu Lagoon 0.08 0.00 P 300
R11 20070424 Malibu Lagoon 0.28 0.20 P 300
R11 20080428 Malibu Lagoon 0.12 0.00 P 300
R11 20090423 Malibu Lagoon 0.16 0.10 P 39
R11 20100518 Malibu Lagoon 0.20 0.00 P 300
R13 20060921 Malibu Creek 0.79 0.62 P 300 25.7
R13 20070423 Malibu Creek 0.55 0.51 P 300 315
R13 20080428 Malibu Creek 0.35 0.41 P 300 11.4
R13 20090423 Malibu Creek 0.47 0.41 P 300 11.4
R13 20100519 Malibu Creek 0.43 0.21 P 241 27
R2_ 20060922 Malibu Creek 0.63 0.62 P 300 17.2
R2 20070425 Malibu Creek 0.59 0.72 P 300 15.7
R2 20080428 Malibu Creek 0.39 0.41 P 260 8.6
R2 20090422 Malibu Creek 0.35 0.51 P 213 14.3
R2_20100519 Malibu Creek 0.63 0.62 P 291 9
R3 20060921 Malibu Creek 0.64 0.58 P 300 20
R3 20070424 Malibu Creek 0.56 0.39 P 230 8.6
R3_ 20080428 Malibu Creek 0.48 0.29 P 214 14.3
R3 20090423 Malibu Creek 0.76 0.58 P 300 14.3
R3_ 20100518 Malibu Creek 0.68 0.58 P 300 13
R4 20060921 Malibu Creek 0.80 0.82 P 300 24.3
R4 20070424 Malibu Creek 0.40 0.41 P 300 5.7
R4 20080428 Malibu Creek 0.64 0.20 P 300 22.9
R4 20090423 Malibu Creek 0.52 0.41 P 300 11.4
R4 20100518 Malibu Creek 0.60 0.61 P 300 23
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Site_Date Stream O/E (p>0) (p(ZéES) MTOE%EL Ind. IBI
R7 20060922 Las Virgenes Creek 0.58 0.43 P 300 24.3
R7 20070424 Las Virgenes Creek 0.46 0.75 P 300 12.9
R7 20080428 Las Virgenes Creek 0.21 0.22 P 300 2.9
R7 20090423 Las Virgenes Creek 0.38 0.32 P 300 114
R7 20100520 Las Virgenes Creek 0.25 0.22 P 300 14
R9 20070425 Malibu Creek 0.74 0.88 P 300 12.9
R9_ 20080428 Malibu Creek 0.35 0.39 P 74 2.9
R9 20090422 Malibu Creek 0.35 0.39 P 200 5.7
R9 20100520 Malibu Creek 0.51 0.39 P 300 7
RL1_ 20060922 Malibu Creek 0.43 0.41 P 300 15.7
RL2 20060922 Malibu Creek 0.39 0.41 P 300 21.5
RL3_20060922 Malibu Creek 0.28 0.10 P 300 1.4
RL4 20060922 Malibu Creek 0.32 0.10 P 71 5.7
SC14 20011001 Solstice Creek 1.13 0.65 P 300 87
SC14_ 20020401 Solstice Creek 1.17 0.75 P 300 76
SC14 20021001 Solstice Creek 1.09 0.75 P 300 76
SC14_20030401 Solstice Creek 0.85 0.75 P 300 67
SC14 20031001 Solstice Creek 1.01 0.86 P 300 70
SC14_20050101 Solstice Creek 1.05 0.86 P 178 63
SC14_20060000 Solstice Creek 0.81 0.54 P 177 60
SC14 20090000 Solstice Creek 1.30 0.86 P 300 69
SK16_20050101 Stokes Creek 0.58 0.61 P 178 34
STC14 20080000 Stokes Creek 0.93 0.81 P 151
STC16_20020401 Stokes Creek 0.54 0.61 P 300 34
STC16_20060000 Stokes Creek 0.69 0.61 P 300 51
TC17_20020401 Triunfo Creek 0.73 0.58 P 300 19
TC17_ 20030401 Triunfo Creek 0.31 0.39 P 300 4
TR10_ 20010401 Triunfo Creek 0.46 0.68 P 300 19
TR17 20050101 Triunfo Creek 0.39 0.29 P 300 0
TR17_20060000 Triunfo Creek 0.77 0.58 P 289 20
TRI__ 20050401 _MCWMP Trifuno Creek 0.46 0.43 P 300
TRI__MCWMP_20051001 Trifuno Creek 0.23 0.11 P 300
WC15 20010401 0.50 0.41 P 244
WCC10_ 20030401 0.69 0.49 P 300 51
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Dr. Cindy Lin

Water Division

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255

----- Forwarded by Cindy Lin/R9/USEPA/US on 09/28/2012 07:36PM -----
To: Cindy Lin/R9/USEPA/US@EPA

From: Cindy Lin <cindyyacko@gmail.com>

Date: 09/28/2012 07:34PM

Subject: predraft malibu

(See attached file: EPA PRE-DRAFT Malibu Creek & Lagoon TMDL & Data Analysis 09-28-
12.pdf)
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From: Ron Manwill

To: Cindy Lin/R9/USEPA/US@EPA

Cc: Carson, Bob; Desai. Ashli Cooper; Kelly, JoAnne

Subject: Malibu Creek and Lagoon Pre-draft BMI TMDL Comment Letter
Date: 10/18/2012 10:57 AM

Attachments: Pre-draftBMIcomments.pdf

Hi Cindy,

It's great that you bring a cooperative approach to the development of this BMI TMDL
for Malibu Creek and Lagoon. In this spirit, the City of Thousand Oaks would like to
provide written comments concerning the Pre-draft Malibu Creek and Lagoon
TMDL & Data Analysis Evaluation. To meet the comment deadline of Oct. 19th, a
hard copy will be sent "over-night" service for delivery tomorrow at your office.
Additionally, 1 am including an email version in an attachment to this note for your
convenience.

Sincerely,

Ron Manwill

Environmental Programs Analyst
805-449-2386

Cell 805-402-1807




mailto:RManwill@toaks.org

mailto:Cindy Lin/R9/USEPA/US@EPA

mailto:BCarson@toaks.org

mailto:AshliD@lwa.com

mailto:JKelly@toaks.org



Public Works Deparument

2100 Thousand Qaks Boulevard » Thousand Oaks, CA 91362
Phone 805/449,2400 - Fax 805/449.2475 < www.roaks.org

(;iwty of
é %ﬁi OUisan QE

Jay T. Spurgin
Public Works Director

October 18, 2012

Cindy Lin

US EPA R9 Southern CA Office
600 Wilshire Bivd., Ste 1460
Los Angeles, CA 90017

Re: Initial Comments on Preliminary Draft Malibu Creek Watershed Benthic
Macroinvertebrate and Sediment TMDL

The City of Thousand Oaks (City) appreciates the opportunity to provide initial
comments on the preliminary draft Malibu Creek Watershed Benthic Macroinvertebrate
and Sediment TMDL (Benthic TMDL). We recognize this draft is preliminary in nature
and are therefore providing general comments on suggested TMDL direction rather than
detailed technical comments on the analysis.

In general, the City is concerned that the TMDL is promulgating requirements based on
science and policy that is not fully developed and will be fleshed out in new policies
being developed by the State in the next few years. Although we understand that some
information that will be utilized by the State to develop these policies is being used by
USEPA to develop the TMDL, the approaches have not been vetted and evaluated
sufficiently to provide validation to the TMDL analysis. As a result, uncerfainty exists
around the targets and process being used for the TMDL. To address this uncertainty,
the City has three general recommendations for modifying the preliminary draft TMDL
approach.

Nutrient Targets and Allocations

First, the City requests that USEPA not include targets, allocations or margin of safety
for nutrients in the TMDL at this time. Per the discussion of water quality data in the
preliminary TMDL, Malibu Creek is not yet achieving the targets set in the Malibu Creek
Nutrient TMDL. It is premature to determine that lower targets and allocations are
required to protect macroinvertebrates from potential impairments due to algal growth
when the impacts of achieving the targets set in the current Nutrient TMDL have not yet
been met. The City acknowledges that new information is available on how to analyze
and develop nutrient targets. However, there is a large amount of uncertainty regarding
the applicability of the approach to Southern California as well as significant concern
about the tools that have been developed to support the analysis. Developing new
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targets and allocations at this time simply because new tools exist to consider the
allocation development is not appropriate.

Additionally, it is not necessary to set a margin of safety for nutrients in the Benthic
TMDL. The State’s Nutrient Policy has not yet been established. Therefore, no new
water quality objectives exist that need to be addressed by this TMDL. Therefore, it is
not necessary to add a margin of safety for nutrients in this TMDL prior o evaluating
whether the impairment is removed by achieving the requirements in the existing
Nutrient TMDL. As discussed at the meeting, the RWQCB is currently evaluating an
implementation plan and a possible TMDL revision for the existing Nutrient TMDL. The
TMDL can acknowledge the RWQCB process that will allow for consideration of TMDL
revisions when the State Nutrient Policy is developed or if impairments are not removed
once the existing Nutrient TMDL targets and allocations are achieved.

Sediment Allocations

Based on the meeting and the preliminary TMDL document, it is the City's
understanding that the TMDL is being prepared to address impairments in the main
stem of Malibu Creek. However, the City is hydrologically separated from the Malibu
Creek main stem. The City primarily discharges to four subwatersheds’ of the Malibu
Creek watershed: 1) Hidden Valley Creek; 2) Potrero Canyon Creek; 3) Westlake; and
4) Upper Lindero Creek. Discharges from the City, especially during dry weather, do
not affect waterbodies downstream of Lake Lindero or Westlake Lake as all discharge
from the City either flows directly into Lake Lindero or into Westlake Lake via Lake
Sherwood. In addition to Lake Lindero and Westlake Lake acting as hydrologic breaks,
Malibou Lake also acts as a hydrologic break between the City and Malibu Creek and
Malibu Lagoon. Flows from Westlake Lake discharge to Malibou Lake through Triunfo
Canyon Creek and flows from Lake Lindero discharge to Malibou Lake through Medea
Creek. The TMDL is currently unclear as to whether the City will receive sediment
allocations. Given the hydrologic disconnect between the City and the main stem of
Malibu Creek, we feel that the City should be excluded from the sediment allocation and
sediment TMDL requirements. Although flows from the City may reach downstream
during higher flows, it is unlikely that significant amounts of sediment are transported
from the City with those flows.

Additionally, the approach outlined in the TMDL for setting sediment allocations does
not appear to correlate to the designated impairment. Sediment impairments of the
benthic macroinvertebrate community in the creek would most likely be due to the
deposition of sediment in the creek rather than the increased transport of sediment
through the creek system. Although the preliminary nature of the document does not
allow for a full consideration of the basis for the analysis, developing allocations based

' A small portion of the City is also located within the Upper Medea Creek subwatershed, but the portion
of the City only comprises approximately 55 acres of mostly undeveioped land. "
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on the increased flows and work in the system does not appear to provide a clear link to
the deposition of sediment or the benthic community impairment. Sediment deposition
would be less likely to occur in the creek during high flows; the time that the City’s
discharges would be more likely to reach the Malibu Creek main stem. As a result,
providing sediment allocations for the City does not seem warranted based on the likely
impacts of those discharges on the benthic community.

Phased TMDL

Finally, the City recognizes the need to promulgate a TMDL to meet the consent decree
requirements. However, given the concerns above and the anticipated development of
State Policies in the next few years that would identify water quality objectives that
could influence the targets and allocations outlined in the TMDL, we encourage USEPA
to establish a Phased TMDL. Per the August 2006 USEPA memorandum entitled
“Clarification Regarding "Phased" Total Maximum Daily Loads”, a phased TMDL is
recommended for TMDLs “where available data only allow for "estimates” of necessary
load reductions or for "non-traditional problems" where predictive tools may not be
adequate to characterize the problem with a suificient level of certainty.” The memo
suggests a phased TMDL approach would be used in situations where:

« significant uncertainty may arise, because the State is using a surrogate to
interpret a narrative standard;

s because there is littte information regarding the loading capacity of a
complex system such as an estuary and it is difficult to predict how the
water body will react to the planned load reductions;

« when a revision of the applicable standard is underway and will
necessitate development of a revised TMDL to comply with the new
standard.

We feel that this TMDL fits the situations discussed in USEPA guidance and the
clarification memo. Per the memo and USEPA guidance, we request that the TMDL
contain “elements that would facilitate adaptive implementation such as, for example,
provisions for a flexible load allocation/waste load allocation scheme.”

To implement the Phased TMDL approach, we request that the TMDL specifically
identify this TMDL as a phased TMDL and recognize that State Policies are being
developed that will influence the targets and allocations identified in the TMDL. The
TMDL should include language that specifically identifies the intent of USEPA or the
State to revise the TMDL to reflect the new policies and outline that actions to
implement the TMDL will be phased. During the first phase, implementation actions
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should be limited to requirements to meet the existing nutrient TMDL for the Malibu
Creek watershed and implement the requirements of the MS4 permits. No additional
actions should be required until the State Policies have been developed and the TMDL
revised based on the new objectives. This approach has been used for EPA
promulgated TMDLs, such as the TMDL developed by USEPA Region 4 for Total
Mercury in Beaver & Patsiliga Creeks.

Thank you for consideration of these comments. If you have any questions, please
contact me at (805) 449-2471.

Sincerely,

JOoAnne Kelly

Resource Division Manager

DPW:530-25(21)/ etm/H:/Final/Kelly/MC Benthic TMDL Comments 10-18-12.doc











From: Gold, Mark

To: Cindy Lin/R9/USEPA/US@EPA
Subject: RE: Expert Panel to Review Causes and stressors to Malibu Creek Watershed
Date: 10/19/2012 03:03 PM

Oy. maybe the 5t oreth. ideally — not at lunch.

From: Lin.Cindy@epamail.epa.gov [mailto:Lin.Cindy@epamail.epa.gov]

Sent: Thursday, October 18, 2012 6:06 PM

To: Ambrose, Richard F.; Shelley Luce; mabrahmson@santamonicabay.org; Gold, Mark
Subject: Expert Panel to Review Causes and stressors to Malibu Creek Watershed

Hi!

I hope you all are doing well. | would like to give you an update of where we are in terms
of completing a TMDL for Malibu Creek Watershed. But, more importantly, | need your
expert knowledge of the watershed.

Specifically, | am trying to refine a causal assessment for Malibu Creek Watershed. As you
folks know, there are many stressors to Malibu Creek watershed. In our effort to
systematically evaluate the causes and stressors of the impairment in Malibu Creek
Watershed, we have completed a causal assessment following EPA's CADDIS approach.

Please see link/description below. One of the key elements of this process is to ensure
that experts familiar with the watershed can participate in evaluating the potential
candidate causes and stressors. That would be you.

We have completed our data assessment and evaluated a number of different types of
evidence and would value your expert input in this process. This would require around 3
hours of your time (approximately) for us to systematically run through the information we
have and for you to determine if the evidence or relationship that we
have appropriately identified correctly matches with your knowledge.

As usual, there is never enough time and | am wondering if you would have anytime the
week of November 5 for meeting to discuss this.

Please let me know if you can participate in this effort. Excuse the short time frame on this
as this approach and the details are still being worked out for CA. 1 also this would be a
great introduction (if you don't already know this approach), as CA State Board is thinking
of incorporating this approach as part of the State's Biological Objectives tool.

Cindy

CADDIS Link: http://www.epa.gov/caddis/

CADDIS, or the Causal Analysis/Diagnosis Decision Information System, is an online application
designed to help users conduct causal assessments, primarily in stream ecosystems. It provides a
logical, step-by-step framework for Stressor Identification based on the U.S. EPA’s Stressor
Identification Guidance Document, as well as additional information and tools that can be used in these
assessments.

Cindy Lin, D.ENV.

Water Division

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255
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From: Amenu, Geremew

To: Cindy Lin/R9/USEPA/US@EPA

Subject: RE: Fixed Pre-Draft Malibu file

Date: 10/22/2012 05:23 PM

Attachments: LAC-LACFCD Comments on MC Benthic-Sedimentation Pre-Draft TMDL_10-22-12.pdf

LAC-LACFCD Comments on MC Benthic-Sedimentation Pre-Draft TMDL 10-22-12.pdf

Hi Cindy,

Thank you for sharing the pre-draft of the Malibu TMDL. Based on our preliminary
review, here are some comments for your consideration. We do have other concerns
that are not included into this comment due to time limitation to evaluate them.

We look forward to working with you to address these concerns.

Thanks,
Amenu

Geremew Amenu, Ph.D., P.E.

LA County Department of Public Works
Watershed Management Division | WQS
900 S. Fremont Ave., Alhambra, CA 91803
P: 626-458-4332; F: 626-458-3534

i% Spread Environmental Awareness

Please do not print this email unless it is absolutely necessary

From: Cindy Lin [mailto:Lin.Cindy@epamail.epa.gov]

Sent: Thursday, October 04, 2012 8:56 AM

To: bcarson@toaks.org; afarassati@cityofcalabasas.com; kfisher@ci.agoura-hills.ca.us;
JBrown@malibucity.org; Holland, Patrick; Ewelina.Mutkowska@ventura.org;
kimberlycolbert@caaprofessionals.com; Hamamoto, Bruce; dpankau@cityofcalabasas.com; Sim, Youn;
jdougall@lvmwd.com; Chu, Wein Ngoon; rmanwill@toaks.org; robert_ wu@dot.ca.gov;
Jason.Burke@ventura.org; Amenu, Geremew; MalibuGrants@aol.com; rorton@Ilvmwd.com;
Arne.Anselm@ventura.org; Chu, Wein Ngoon; rmanwill@toaks.org; Joe Bellomo

Cc: Newman Jenny@Waterboards; Kirsten James

Subject: Fixed Pre-Draft Malibu file

Hi folks,

I printed out the file I sent earlier and noticed that not only were the figures garbled, but
also the text in Chapter 8, 9 and 10. My apologies. It turns out our pdf converter is just
not sophisticated enough with all the figures, tables and complex information. Here is the
fixed file. Since it is a very large file, | had to have it set up for remote download. Please
click below to download the file.

Joe: Could you kindly check that | captured everyone on the list that you sent earlier.
Thank you.
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Malibu Creek and Lagoon Benthic and Sedimentation TMDL

Comments on Pre-Draft Document
County of Los Angeles and
Los Angeles County Flood Control District

1. Bio-Objective

The TMDL should acknowledge that the State Water Board is currently
developing a statewide biological objective (bio-objective) policy, which is
expected to become effective in about two years. In the absence of statewide
biological criteria at this time, the TMDL should only establish interim targets
that guide management actions until the State Policy is adopted. Upon the
adoption of the State’s policy, the TMDL should be reconsidered to set the
proper final targets and allocations.

2. Causal Assessment

There appears to be insufficient evidence to link sediment loading from the
watershed with benthic impairment in Malibu creek.

Wildfire can affect in-stream biological communities by removing habitat and
increasing flow, sediment, and pollutant input to the waterbody. Because
wildfires occur routinely in Malibu Creek watershed, it is not clear why the
TMDL excludes wildfire as a potential cause for the biological impairment.
We recommend that a thorough analysis of wildfire impact be done before
removing it from the list of potential causes.

Water quality data in Malibu Creek show the highest nutrient concentrations
downstream of POTW discharges; yet the TMDL appears to exclude POTW
discharges from the list of causes of impairment. The reason for this
exclusion is unclear.

3. Allocations

The change in the sedimentation rate in the stream channel was calculated
using a sediment transport model based on change in effective work in the
channel due to changes in flow conditions. Per the model, an increase in flow
during post development led to an increase in effective work (i.e., more
erosion and sediment transport than deposition) within the channel. This
indicates that the increase in the quantity of sediment being transported in the
Malibu Creek was a result of erosion within the channel itself (i.e.,
geomorphic changes) and not due to sediment input from the watershed. In







other words, the flows into the creek from the watersheds contains less
sediment than it should have been, creating sediment-hungry flow that erodes
or destabilizes the channel bed and banks. On the contrary, the TMDL
assigns sediment-based waste load allocations (WLAs) to stormwater
discharges, inadvertently requiring sediment load reduction from the
watersheds. It should be noted that imperviousness or development more
likely reduces sediment loading than it increases. Thus, reducing sediment
loading from stormwater discharges may have the unintended consequences
of exacerbating hydromodification. Instead of expressing the WLA in terms of
sediment, staff should consider expressing WLAs in terms of flow quantity to
address hydromodification within the creek.

e The TMDL assigns zero allocations for non-point sources. Given that more
than 80 percent of Malibu Creek is open space, the reason behind the zero
load allocation is unclear.

4. Data
e The LA County Department of Public Works has conducted bioassessment
monitoring in Malibu Creek watershed since 2003. We recommend that this
data be used as part of the TMDL development. The data can be
downloaded at http://ladpw.org/wmd/npdes/report_directory.cfm.











Thank you all for your patience on this draft.
Cindy

Click the links below to download the files.

EPA PRE-DRAFT Malibu Creek & Lagoon TMDL & Data Analysis 10-04-12.pdf (29,660,114
bytes)



https://ermft.tetratech.com/ttrmft/bhub.cgi?act=direct_download_file&package_id=Jon%2EButcher%40tt%5FGILV79J64PSHKPALTR4I5988A3&file_name=EPA%20PRE%2DDRAFT%20Malibu%20Creek%20%26%20Lagoon%20TMDL%20%26%20Data%20Analysis%2010%2D04%2D12%2Epdf&username=Lin%2ECindy%40epamail%2Eepa%2Egov&direct_token=BD0C4C900CA6AFBC9AA97C93C1D46924
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From: Katherine Pease

To: Cindy Lin/R9/USEPA/US@EPA

Cc: Butcher Jon

Subject: RE: Malibu Creek Watershed Report
Date: 10/19/2012 10:24 AM

Hi Cindy,

The report won’t be public until the end of November most likely. However, we can share it with
you earlier as long as you keep it close — but, we are still making a few final edits and making sure
all the authors have read it and have signed off on it. Once we have the ok from all the authors, 1’d
be happy to send it to you. | am hoping this happens next week or the week after. Hopefully this fits
into your timeline as | know it would be useful for the BMI TMDL.

Best, Katherine

From: Lin.Cindy@epamail.epa.gov [mailto:Lin.Cindy@epamail.epa.gov]
Sent: Thursday, October 18, 2012 12:28 PM

To: Katherine Pease
Cc: Butcher Jon
Subject: RE: Malibu Creek Watershed Report

Hi Katherine,
Could we also see a copy of the State of the Malibu Creek Watershed Report.
Thanks.

Cindy

Cindy Lin, D.ENV.

Water Division

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255

----- Katherine Pease <kpease@healthebay.org> wrote: -----
To: Cindy Lin/R9/USEPA/US@EPA

From: Katherine Pease <kpease@healthebay.org>
Date: 09/17/2012 04:37PM
Subject: RE: Malibu Physical habitat data

I will make a folder and share it with you in the next hour or so. Let me know if you have any
problems accessing it or questions about the data.

Best, Katherine

From: Cindy Lin [mailto:Lin.Cindy@epamail.epa.gov]
Sent: Monday, September 17, 2012 4:35 PM

To: Katherine Pease
Subject: RE: Malibu Physical habitat data
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Katherine:

You can use my dropbox folder for lin.cindy@epa.gov. | can't remember if | need to set something up
for you or if you can send it to me.

Cindy

- Lnited States Environmental Protection Agency
el

Cindy Lin, D. ENV.

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255

From: Katherine Pease <kpease@healthebay.org>
To: Cindy Lin/R9/USEPA/US@EPA,

Date: 09/17/2012 03:24 PM
Subject: RE: Malibu Physical habitat data

Hi Cindy,

Do you have Dropbox? If so, | will share the data with you that way since there are a lot of files. The bug data is in
many spreadsheets by year and season so there are quite a few files. I also have the IBI scores, some physical
habitat data (only 2 years), and water quality data.

Thanks, Katherine

From: Cindy Lin [mailto:Lin.Cindy@epamail.epa.gov]
Sent: Friday, September 14, 2012 3:17 PM

To: Katherine Pease
Subject: RE: Malibu Physical habitat data

Actually both the IBI scores and actual bug data would be good to have. At this point, | think we have
some of your data, but not all. And, I'm not sure what we have compared against with what you
have....so, could you send me all of what you have. This ensures that we have all the information. In

addition to the bugs, do you have some of the physical habitat and water quality data too?

Cindy

= United States Environmental Protection Agency
el

Cindy Lin, D. ENV.
US EPA R9 Southern CA Office
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600 Wilshire Blvd, Ste 1460
Los Angeles, CA 90017
Office: 213.244.1803 Cell: 858.699.1255

From: Katherine Pease <kpease@healthebay.org>
To: Cindy Lin/R9/USEPA/US@EPA,

Date: 09/14/2012 03:10 PM
Subject: RE: Malibu Physical habitat data

Hi Cindy,

I would be happy to get you the data and can get it together early next week. Do you want IBI scores or the actual
bug data? And do you want any specific dates or sites?

We only have physical data for 2009 and 2010 and we have bug data from 2000-2011.

Let me know the specifics and I’ll work on it.

Best, Katherine

From: Cindy Lin [mailto:Lin.Cindy@epamail.epa.gov]
Sent: Friday, September 14, 2012 12:12 PM

To: Katherine Pease
Subject: RE: Malibu Physical habitat data

Hi Katherine,

Actually, it would be good if we can get the data from you sooner than end of Sept. We need to see at
least that the results aren't that different than what we currently have. We wouldn't public notice
officially until Nov so that should fit your timeline too.

If you can get me the data soon, that would be fantastic.

Cindy

- |nited States Environmental Protection Agency
e

Cindy Lin, D. ENV.

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255
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From: Katherine Pease <kpease@healthebay.org>
To: Cindy Lin/R9/USEPA/US@EPA,

Date: 08/28/2012 10:10 AM
Subject: RE: Malibu Physical habitat data

Hi Cindy,

We are happy to share the data but were trying to hold off until we published the State of the Watershed report.
What is your timeframe? Could we get it to you by the end of September? If you do need it immediately, we can
do that too — just let me know.

Best, Katherine

From: Kirsten James [mailto:kjames@healthebay.org]
Sent: Friday, August 24, 2012 3:01 PM

To: Cindy Lin
Cc: Katherine Pease
Subject: RE: Malibu Physical habitat data

Hey Cindy,

Good line ©

Katherine Pease (cc’d) is our new Stream Team Manager and should be able to answer your question.
Have a great weekend!

Kirsten

From: Cindy Lin [mailto:Lin.Cindy@epamail.epa.gov]
Sent: Friday, August 24, 2012 1:45 PM

To: Kirsten James
Subject: Malibu Physical habitat data

Hey Kirsten,

Sorry to "bug" you. | can't remember if you have a new staff person who works on the stream team. |
wanted to get access to the bug and physical habitat data that Jim Harrington had collected for HTB.

We've been trying to get the data for a while and | think you guys were trying to wait until you get out
the State of Malibu Report out. Is there any chance we can get access to that data ASAP. | thought we
had it, but | think we still aren't able to get it. If you can forward this to your stream team manager, that
would be great!

Thanks.

Cindy
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=, United States Environmental Protection Agency
el

Cindy Lin, D. ENV.
US EPA R9 Southern CA Office
600 Wilshire Blvd, Ste 1460
Los Angeles, CA 90017
Office: 213.244.1803 Cell: 858.699.1255







From: Cindy Lin

To: Katherine Pease

Cc: Kirsten James; Susie Santilena
Subject: RE: initial comments on Malibu TMDL
Date: 10/23/2012 04:08 PM

How about Friday?

Cindy

% United States Environmental Protection Ageancy
el

Cindy Lin, D. ENV.

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255

Katherine Pease ---10/23/2012 04:05:54 PM---Hi Cindy, | just wanted to check
back in and see if you had some time this week or

From: Katherine Pease <kpease@healthebay.org>

To: Cindy Lin/R9/USEPA/US@EPA,

Cc: Susie Santilena <ssantilena@healthebay.org>, Kirsten James
<kjames@healthebay.org>

Date: 10/23/2012 04:05 PM

Subject:  RE: initial comments on Malibu TMDL

Hi Cindy,

I just wanted to check back in and see if you had some time this week or next to talk
about our comments on the TMDL as well as think about the Lagoon issue.

Best, Katherine

From: Kirsten James [mailto:kjames@healthebay.org]
Sent: Friday, October 19, 2012 10:13 AM

To: Cindy Lin
Cc: Katherine Pease; Susie Santilena
Subject: initial comments on Malibu TMDL

Hi Cindy,
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Katherine and Susie took an initial look at the TMDL and had some comments
(attached). Maybe it would be good to set up a call in the next week or so to
discuss? Also would be good to continue the brainstorm about the lagoon targets
of improvement, etc.

Thanks!

Kirsten

Kirsten James | Water Quality Director

Heal the Bay | 1444 9th Street | Santa Monica CA 90401
Tel: 310 451 1500 X162

Stop the attack on clean water. Act Now.

AR R R R R R R S S R e S R R R

This Email message contained an attachment named
image001. jpg
which may be a computer program. This attached
computer program could
contain a computer virus which could cause harm to
EPA"s computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer
viruses introduced

into the EPA network. EPA is deleting all computer
program attachments

sent from the Internet into the agency via Email.

IT the message sender is known and the attachment was
legitimate, you

should contact the sender and request that they
rename the file name

extension and resend the Email with the renamed
attachment. After

receiving the revised Email, containing the renamed
attachment, you can

rename the file extension to iIts correct name.

For further information, please contact the EPA Call
Center at

(866) 411-4EPA (4372). The TDD number is (866) 489-

4900.
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From: Cindy Lin

To: Katherine Pease
Subject: RE: initial comments on Malibu TMDL
Date: 10/24/2012 02:24 PM

10am works best for me. You have a call-in number?

Cindy

Cindy Lin, D.ENV.

Water Division

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255

————— Katherine Pease <kpease@healthebay.org> wrote: -----

To: Cindy Lin/R9/USEPA/US@EPA

From: Katherine Pease <kpease@healthebay.org>

Date: 10/24/2012 10:39AM

Cc: Kirsten James <kjames@healthebay.org>, Susie Santilena <ssantilena@healthebay.org>
Subject: RE: initial comments on Malibu TMDL

Great, thanks Cindy.

Would 10-11am or 3-4pm work?

Katherine

From: Lin.Cindy@epamail.epa.gov [mailto:Lin.Cindy@epamail.epa.gov]
Sent: Tuesday, October 23, 2012 4:08 PM

To: Katherine Pease
Cc: Kirsten James; Susie Santilena
Subject: RE: initial comments on Malibu TMDL

How about Friday?

Cindy

- Lnited States Environmental Protection Agency
e

Cindy Lin, D. ENV.

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255
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From: Katherine Pease <kpease@healthebay.org>
To: Cindy Lin/R9/USEPA/US@EPA,

Cc: Susie Santilena <ssantilena@healthebay.org>, Kirsten James <kjames@healthebay.org>

Date: 10/23/2012 04:05 PM
Subject: RE: initial comments on Malibu TMDL

Hi Cindy,

I just wanted to check back in and see if you had some time this week or next to talk about our
comments on the TMDL as well as think about the Lagoon issue.

Best, Katherine

From: Kirsten James [mailto:kjames@healthebay.org]
Sent: Friday, October 19, 2012 10:13 AM

To: Cindy Lin
Cc: Katherine Pease; Susie Santilena
Subject: initial comments on Malibu TMDL

Hi Cindy,

Katherine and Susie took an initial look at the TMDL and had some comments (attached). Maybe it would be
good to set up a call in the next week or so to discuss? Also would be good to continue the brainstorm about the
lagoon targets of improvement, etc.

Thanks!

Kirsten

Kirsten James | Water Quality Director

Heal the Bay | 1444 9th Street | Santa Monica CA 90401
Tel: 310 451 1500 X162

Stop the attack on clean water. Act Now.

ATTACHMENT NOT DELIVERED

This Email _message contained an attachment named

image001. jpg B
which_may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA"s computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

IT the message sender is known and the attachment was legitimate, you
should_contact the sender _and request that they rename the file name
extension and resend the Email with the renamed attachment. After
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From: Katherine Pease

To: Cindy Lin/R9/USEPA/US@EPA
Subject: RE: initial comments on Malibu TMDL
Date: 10/24/2012 03:36 PM

10 sounds good. I think Kirsten, Susie, and | will all be in the office then and call from Kirsten’s
office — so either you can call her extension or we can call you. If so, just let me know what number
is best for you.

Thanks, Katherine

From: Lin.Cindy@epamail.epa.gov [mailto:Lin.Cindy@epamail.epa.gov]
Sent: Wednesday, October 24, 2012 2:25 PM

To: Katherine Pease
Subject: RE: initial comments on Malibu TMDL

10am works best for me. You have a call-in number?

Cindy

Cindy Lin, D.ENV.

Water Division

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255

————— Katherine Pease <kpease@healthebay.org> wrote: -----
To: Cindy Lin/R9/USEPA/US@EPA

From: Katherine Pease <kpease@healthebay.org>

Date: 10/24/2012 10:39AM

Cc: Kirsten James <kjames@healthebay.org>, Susie Santilena
<ssantilena@healthebay.org>

Subject: RE: initial comments on Malibu TMDL

Great, thanks Cindy.

Would 10-11am or 3-4pm work?

Katherine

From: Lin.Cindy@epamail.epa.gov [mailto:Lin.Cindy@epamail.epa.gov]
Sent: Tuesday, October 23, 2012 4:08 PM

To: Katherine Pease
Cc: Kirsten James; Susie Santilena
Subject: RE: initial comments on Malibu TMDL

How about Friday?

Cindy
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% Lnited States Environmental Protection Agency
el

Cindy Lin, D. ENV.

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255

From: Katherine Pease <kpease@healthebay.org>
To: Cindy Lin/R9/USEPA/US@EPA,

Cc: Susie Santilena <ssantilena@healthebay.org>, Kirsten James <kjames@healthebay.org>

Date: 10/23/2012 04:05 PM
Subject: RE: initial comments on Malibu TMDL

Hi Cindy,

I just wanted to check back in and see if you had some time this week or next to talk about our comments on the
TMDL as well as think about the Lagoon issue.

Best, Katherine

From: Kirsten James [mailto:kjames@healthebay.org]
Sent: Friday, October 19, 2012 10:13 AM

To: Cindy Lin
Cc: Katherine Pease; Susie Santilena
Subject: initial comments on Malibu TMDL

Hi Cindy,

Katherine and Susie took an initial look at the TMDL and had some comments (attached). Maybe it would be good
to set up a call in the next week or so to discuss? Also would be good to continue the brainstorm about the
lagoon targets of improvement, etc.

Thanks!

Kirsten

Kirsten James | Water Quality Director

Heal the Bay | 1444 9th Street | Santa Monica CA 90401
Tel: 310 451 1500 X162

Stop the attack on clean water. Act Now.
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This Email message contained an attachment named

image001. jpg )
which_may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA"s computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

IT the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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From: Katherine Pease

To: Cindy Lin/R9/USEPA/US@EPA

Cc: Susie Santilena; Kirsten James
Subject: RE: initial comments on Malibu TMDL
Date: 10/23/2012 04:05 PM

Hi Cindy,

I just wanted to check back in and see if you had some time this week or next to talk about our
comments on the TMDL as well as think about the Lagoon issue.

Best, Katherine

From: Kirsten James [mailto:kjames@healthebay.org]
Sent: Friday, October 19, 2012 10:13 AM

To: Cindy Lin
Cc: Katherine Pease; Susie Santilena
Subject: initial comments on Malibu TMDL

Hi Cindy,

Katherine and Susie took an initial look at the TMDL and had some comments (attached). Maybe it
would be good to set up a call in the next week or so to discuss? Also would be good to continue
the brainstorm about the lagoon targets of improvement, etc.

Thanks!

Kirsten

Kirsten James | Water Quality Director

Heal the Bay | 1444 9th Street | Santa Monica CA 90401
Tel: 310 451 1500 X162

Stop the attack on clean water. Act Now.

Inline image 3
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This Email message contained an attachment named

image001. jpg
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA"s computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

IT the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
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receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.






From: John A Izbicki

To: Cindy Lin/R9/USEPA/US@EPA
Subject: Re: Fw: predraft malibu
Date: 10/22/2012 02:37 PM
Attachments: proposal 082112.pdf

Thanks Cindy

This is a draft of the working proposal for the upper Malibu Creek watershed.

As you said, for better or for worse, there has been a lot of work done in the area. One of the challenges
is how to best use those data and how to built on the previous work to move forward with something

useful.

Although the Malibu Creek watershed is unique (in many ways every watershed is unique) and doesn't
have a good analog basin for comparison, the basic processes that occur in the watershed are the same
processes that occur elsewhere. If we can break-down the geologic, hydrologic, and biological processes
individually; and quantify the contribution of each process to the whole of the system (through the various
models used in this study to interpret data), the watershed may start to look more similar to other
watersheds in southern California. The real goal of the study in that context is to identify what
management activities and strategies most improve the water-quality objectives we are trying to achieve.

Take care.
lzzy
(619) 225-6131

From: Lin.Cindy@epamail.epa.gov
To: jaizbick@usgs.gov

Date: 10/22/2012 01:54 PM
Subject: Fw: predraft malibu

John:

See what | sent to Joe earlier. Thanks for your patience in getting connected. Would appreciate you
keep this draft for your eyes only. If someone else is interested, I'm happy to speak to them first.

Cindy

Cindy Lin, D.ENV.

Water Division

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255
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Project Proposal Summary

Source of selected constituents and cycling of nutrients in Malibu Creek and
selected tributaries, California

By: John A. Izbicki, Lorraine Flint, and Douglas B. Yager

Problem: Malibu Creek and its northern tributaries have high specific conductance, dissolved solids,
sulfate, selenium concentrations. In addition, Malibu Creek and many of its tributaries are eutrophic,
with TMDLs exceedances for nitrogen, phosphorous, and algae occurring during summer. Eutrophic
conditions within the stream and its tributaries have been related to adjacent land uses, but high
concentrations of phosphate and nitrate that occur in relatively undeveloped parts of the watershed,
especially the northern tributaries, may be related to geologic sources. In addition to nitrogen and
phosphorous, fecal indicator bacteria in parts of Malibu Creek and its tributaries regularly exceed water
quality standards for recreational water during winter stormflows and occasionally during the dry
season.

Objectives: The purpose of this study is to determine the 1) sources of selected constituents, including
nitrogen and phosphorous, and 2) processes that control the transport, cycling, and concentrations
nitrogen and phosphorous in Malibu Creek and selected tributary streams. The data will be used by local
water resource managers to develop management tools that can be used to improve water quality
within the Malibu Creek watershed.

Science Plan: The study incorporates a step-wise, nested design in which: 1) initial analysis of readily
available spatial and hydrologic data is used to guide selection of sites for field data collection, 2) field
data are used to develop process oriented studies, and 3) results of process oriented studies are
interpreted and analyzed in light of refined spatial data from earlier phases of the study to evaluate
hydrologic responses to management options available to local stakeholders. The data collection has
been divided into seven tasks: mineralogical assessment, streambed sediment collection, stormflow
hydrograph sample collection, synoptic wet-season sample collection, synoptic dry season sample
collection, stream seepage data collection, and nutrient cycling (spiraling) studies. Interpretation of
these data will include: 1) examination of relations between chemical, isotopic, and microbiological
data, 2) GIS statistical analysis to identify spatial relations in data, 3) numerical analysis of seepage data
using the computer program VS2DT, and numerical analysis of nutrient spiraling data using the
computer program HSPF. The final results are intended to identify management strategies that may
benefit stream water quality.

Relevance and Benefits: This proposal will contribute to the U.S. Geological Survey’s ability to “ensure
adequate quantity and quality of water to meet human and ecological needs in the face of growing
competition among domestic, industrial-commercial, agricultural, and environmental uses” as described
in the U.S. Geological Survey Science Strategy. The proposal is within the U.S. Geological Survey Water
Resources Mission Areas to “define and better protect the quality of the Nation’s water resources”.







Source of selected constituents and cycling of nutrients in Malibu Creek and
selected tributaries, California

Problem: Malibu Creek drains about 100 square miles of open space, rural, and suburban land within
the Los Angeles metropolitan area (fig. 1). The watershed is underlain by volcanic rocks near the coast
and marine sedimentary rocks inland. The volcanic rocks form the rugged, higher altitudes of the Santa
Monica Mountains in the southern part of the watershed, and the marine rocks form rolling, lower
altitude areas in the northern part of the watershed. The climate is Mediterranean, with cool, wet
winters and warm, dry summers. Precipitation exceeds 600 millimeters per year in the higher altitudes
of the Santa Monica Mountains, and is less than 450 millimeters per year in the lower altitudes to the
north. Parts of the watershed are within the Santa Monica Mountains National Recreation Area (NRA),
and Malibu Creek contains one of the most southerly runs of steelhead (Oncorhynchus mykiss) in the
western United States. Despite protection within the NRA and other open-space conservancies, portions
of the watershed are urbanized.

Streamflow in Malibu Creek is measured by the U.S. Geological Survey near the coast upstream from
Malibu Lagoon; however, long-term streamflow data are available at only one site farther upstream (fig.
1). Water quality in Malibu Creek and its tributaries is monitored by a number of Federal, State, local,
and non-governmental agencies at a number of different sites throughout the watershed (fig. 1) (Joint
Powers Authority of the Las Virgenes Municipal Water District and the Triunfo Sanitation District, 2011).
In recent years, there have been numerous water quality studies in Malibu Creek, Malibu Lagoon, and
the nearby ocean attempting to address various water quality issues.

Malibu Creek and its northern tributaries have high specific conductance, dissolved solids, sulfate,
selenium concentrations. In addition, Malibu Creek and many of its tributaries are eutrophic, with
TMDLs exceedances for nitrogen and phosphorous occurring during summer (Joint Powers Authority of
the Las Virgenes Municipal Water District and the Triunfo Sanitation District, 2011). Eutrophic conditions
within the stream have been related to adjacent land uses (Busse and others, 2006), but high
concentrations of phosphate and nitrate that occur in relatively undeveloped parts of the watershed,
especially the northern tributaries, may be related to geologic sources such as the Monterrey Shale
(Joint Powers Authority of the Las Virgenes Municipal Water District and the Triunfo Sanitation District,
2011). In addition to nitrogen and phosphorous, fecal indicator bacteria in parts of Malibu Creek and its
tributaries regularly exceed water-quality standards for recreational water during winter stormflows and
occasionally during the dry season (Joint Powers Authority of the Las Virgenes Municipal Water District
and the Triunfo Sanitation District, 2011).

Streams in Mediterranean climates differ from streams in other climatic regimes because of the long dry
season extending from late spring to early winter. Occasional summer stormflows which add water to
the streams and flush accumulated material from stream channels do not occur in Mediterranean
climatic regimes. Under natural conditions smaller streams go dry, and streamflow in perennial streams
is maintained by groundwater discharge at land surface. In some areas, hyporheic flow through coarse
streambed material may maintain aquatic habitat in deep pools within stream channels. Riparian







vegetation shields stream channels and associated habitat from the extremes of summer heat.
Mediterranean climates are found in only five relatively small areas around the world. Although present
in coastal southern California, the impact of geology, land use, and increasing urbanization on water
quality and nutrient cycling in Mediterranean streams has not been well studied in the United States.
Disturbance by development that increases sediment, dissolved constituents, or nutrient input into the
stream, or changes streamflow regimes through importation of water or through reduction in
transpiration by riparian vegetation may alter the stream environment and associated ecosystems in
ways that differ from streams in other climatic regimes.

Nutrients within streams, regardless of climatic setting, are assimilated from the water column into
biomass, temporally retained, and released back into the water column. Once released back into the
water column, nutrients are transported downstream and the cycle of assimilation, retention, and
release is repeated. This process is known as nutrient spiraling (Newbold and others, 1981; Ensign and
Doyle, 2006). The distance required to complete one cycle is known as spiraling length (fig. 2). Spiraling
length varies with discharge and varies seasonally as allochthonous (outside of stream) and
autochthonous (within stream) conditions change.

As streamflow decreases in Mediterranean streams during the dry season, export of nutrients through a
stream reach decreases, spiraling length decreases, and the recycling of nutrients within the stream
reach and stream biomass increases. As stream biomass increases, uptake by biomass increases, and
spiraling length decreases further. This process may create a positive feedback loop, unbroken by export
of nutrients during summer stormflows that occurs in other climatic regimes (Gasith, and Resh, 1999).

In disturbed areas where nutrient concentrations have increased above natural background, algal
growth may become excessive. In areas where the stream channel has been modified and riparian
growth removed, increase sunlight and warmer water temperatures may further increase algal growth
promoting even more intense cycling of nutrients. Removal of riparian vegetation may increase dry
season flows, promoting nutrient cycling and algal growth later into the dry season in stream reaches
that under natural conditions may have gone dry. If shallow groundwater discharging to the stream has
high concentrations of nutrients, these nutrients may further contribute to algal growth, cycling, and
increased nutrient retention with the stream. Areas having high natural background of nutrients due to
local geologic conditions may prove especially difficult to manage as disturbance within the watershed
increases. The interaction between these complex processes can be evaluated using numerical modeling
techniques at the stream reach scale (Marce and Armengol, 2009).

Water management agencies in the Malibu Creek watershed need to meet in-stream water quality
objectives for chemistry, nutrients, and algal blooms as part of the TMDL process. Understanding the
processes that drive nutrient cycling within a stream reach may lead to more effective management of
stream water quality in the Malibu Creek watershed.







Relevance and Benefits to the USGS: This proposal will contribute to the U.S. Geological Survey’s ability
to “ensure adequate quantity and quality of water to meet human and ecological needs in the face of
growing competition among domestic, industrial-commercial, agricultural, and environmental uses”
(National Research Council, 2004) as described in the U.S. Geological Survey Science Strategy (2007).
The proposal is within U.S. Geological Survey Water Resources Mission Areas to “define and better
protect the quality of the Nation’s water resources”. The project complies with the Federal role for the
U.S. Geological Survey in that it provides services not readily available from the private sector (WRD
Memorandum 04.01) and:

1. advances knowledge of the regional hydrologic system,
advances field methodology, and
advances understanding of hydrologic processes, and provides data and results useful to
multiple parties in potentially contentious conflicts over water resources.

Objectives: The purpose of this study is to determine the sources of selected constituents, including
nitrogen and phosphorous, and processes that control the transport, cycling, and concentrations
nitrogen and phosphorous in Malibu Creek and selected tributary streams. The data will be used by local
water resource managers to develop management tools that can be used to improve water quality
within the Malibu Creek watershed.

Science Plan: The study incorporates a step-wise, nested design in which: 1) initial analysis of readily
available spatial and hydrologic data is used to guide selection of sites for field data collection, 2) field
data are used to develop process oriented studies, and 3) results of process oriented studies are
interpreted and analyzed in light of refined spatial data from earlier phases of the study to evaluate
hydrologic responses to management options available to local stakeholders. The data collection has
been divided into seven tasks: mineralogical assessment, streambed sediment collection, stormflow
hydrograph sample collection, synoptic wet-season sample collection, synoptic dry season sample
collection, stream seepage data collection, and nutrient cycling (spiraling) studies. Interpretation of
these data will include direct examination of chemical, isotopic, and microbiological data, GIS statistical
analysis, and numerical analysis of seepage and nutrient spiraling data. The final results are intended to
identify management strategies that may have the maximum benefit on stream water quality, including
reduction in stream productivity, and reduction in algal biomass.

Initial watershed characterization

The Basin Characterization Model (BCM) (Flint and Flint, 2007) will be used to provide an initial
evaluation of how precipitation, geology, soils, solar radiation, land use and other factors affect runoff,
recharge, and other hydrologic processes in the Malibu Creek watershed. Results of the BCM analysis
will provide characterization of spatial differences in subwatersheds within the study area that can be
used to identify suitable sites for data collection. The BCM analysis also will provide, early in the project,
an opportunity to evaluate the quality and completeness of spatial data sets that will be used later in
the study for the GIS analysis of water-quality data. Spatial data sets deemed inadequate for final
statistical analysis can be updated and refined during the study. Use of BCM also provides an







opportunity to evaluate climatic conditions that predominated during the study relative to long-term
averages and projected future conditions given assumptions about climate change. The BCM analysis
done as part of this study will build on previous work done as part of the calibration for groundwater
flow models in the Los Angeles area.

Data collection

Task 1: Mineralogical assessment—This task will describe naturally occurring minerals present in the
Monterrey Formation and other marine sedimentary units within the study area. Samples of geologic
material will be collected in the field and analyzed using X-ray diffraction to determine the minerals
present and semi-quantitative mineral-mixture abundances. Minerals of interest that weather to supply
S0,% and PO,* to water draining the Monterey Formation include barite (BaSO,), anhydrite (CaSO,), and
the phosphate bearing phases leucophosphite, mitridatite, and carbonate fluorapatite. Reflectance
spectra from these geologic materials will be obtained using a field spectrometer to determine whether
mineral mixtures containing NH.", 5042', and PO,> can be identified using Advance Spaceborne Thermal
Emission and Reflection Radiometer (ASTER) data. ASTER data are nationally available and were used by
Compton and others (2003) to identify ammonium concentrations as high as 0.28 wt% in organic-rich,
siliceous units within the Monterey Formation. Soluble phosphate and sulfate minerals will be extracted
from rock samples using water, and analyzed to determine the stable isotope composition of oxygen in
phosphate and the stable isotope composition of sulfur and oxygen in the sulfate.

A watershed GIS statistical approach (Yeager and others, 2007) will be used to test correlations between
ammonium, sulfate, and phosphate bearing geologic units mapped using ASTER data and streamwater
guality. Catchments having low impacts from urban development will be analyzed to determine baseline
concentrations of ammonium, sulfate, and phosphate in streamwater and bed sediments. Similar
watershed GIS and statistical analysis will be done in areas having impacts from development.
Comparison of minimally impacted areas with developed areas will be used to identify areas where
anthropogenic impacts may change water quality. Watershed size and scaling issues, the proportions of
geologic units, as well as other factors will need to be considered when evaluating chemical quality. This
work will be done by Douglas Yeager and Barnaby Rockwell, U.S. Geological Survey, GD, Denver, Colo.

Task 2: Streambed sediment collection—Streambed sediments are a reservoir for many naturally
occurring and anthropogenic constituents that can be used to establish baseline geologic conditions and
evaluate current conditions that may impact environmental quality in disturbed watersheds (Horowitz,
1985). Streambed sediments will be collected once during the latter part of the dry season from 20 sites
according to procedures described by Horowitz (2011). Sites will be distributed across the watershed to
reflect a range of geologic, hydrologic, and land use conditions identified on the basis of BCM results.
Sediments smaller than 0.63-um fraction will be analyzed for total organic carbon, total inorganic
carbon, total phosphorous, total nitrogen, total sulfur, and selected elements (Table 1). Results will be
compared and contrasted with (1) baseline, (2) land-use correlations, (3) population correlations, and (4)
worldwide means for sediment-associated chemical constituents (Reimann and Caritat, 1998; Horowitz,
2011).







Task 3: Stormflow hydrograph sample collection—This task includes detailed sample collection across a
stormflow hydrograph at two sites. The sites will include undeveloped and developed watersheds
having similar geology. Samples from these sites will be collected during an early-season stormflow
when materials that have accumulated on the watershed during the dry are likely to be highly mobile
and washed from urban and natural sources into streams. Samples also will be collected during a large
late-season stormflow after these materials have been washed from the watershed. Steam stage will be
measured using pressure transducers during the sampled stormflows. Samples for a limited number of
constituents will be collected at a high-temporal frequency to provide detailed information on changes
in water quality throughout the stormflow hydrograph using automated samplers. These constituents
include field-parameters (pH, specific conductance, and turbidity), optical properties (full-spectrum
ultraviolet absorbance, and Excitation Emission Spectroscopy), chloride, nitrate, and fecal indicator
bacteria. Larger volume samples will be manually collected prior to stormflow, during the rising limb of
the hydrograph, and during the falling limb of the hydrograph. These samples will be analyzed for a
more complete list of constituents (Table 2) including: field parameters (temperature, pH, specific
conductance, and turbidity), suspended sediment, major ions and selected minor ions, nutrients,
selected trace elements, and wastewater indicators. Detailed microbiological analysis of these samples
will include Terminal-Restriction Fragment Length Polymorphism (T-RFLP), human-associated
Bacteroidales (HF183 SYBR), and microarray (PhyloChip) analysis. Isotopic data to be analyzed includes
the stable isotopes of oxygen and hydrogen in water, the stable isotopes of oxygen in the phosphate
ion, and the stable isotopes of sulfur and oxygen in the sulfate ion.

Task 4: Synoptic wet-season sample collection—This task includes synoptic sample collection from 20
sites distributed across the watershed. The sites will be selected to represent a range of geologic,
hydrologic, and land use settings and will be the same sites where streambed sediments are collected.
The data are intended to provide greater spatial coverage of wet-season water quality in the study area
than provided by stormflow hydrograph sample collection (Task 2). Samples will be collected between
stormflows after the beginning of the rainy season, and near the end of the rainy season. Data collection
will include measurement of streamflow. These samples will be analyzed for the same constituents as
lager volume stormflow samples (Table 2), except that the samples for the stable isotopes of oxygen in
the phosphate ion, the stable isotopes of sulfur and oxygen in the sulfate ion, and microarray data will
only be collected and analyzed once from samples collected near the end of the rainy season.

Task 5: Synoptic dry-season sample collection— This task includes synoptic sample collection from the
same 20 sites sampled during the wet season. Samples will be collected during the beginning of the dry
season, and near the end of the dry season. It is likely that some sites sampled during the wet season
and near the beginning of the dry season will not have flow near the end of the dry season. Data
collection will include measurement of streamflow, as streamflow decreases during the latter part of the
dry season flumes, rather than current meters, may be needed to measure flow in some streams. Dry-
season samples will be analyzed for the same constituents as the larger volume stormflow samples
(Table 2), except that the stable isotopes of oxygen in the phosphate ion, the stable isotopes of sulfur
and oxygen in the sulfate, and microarray data will only be collected and analyzed once from samples
collected near the end of the dry season.







Task 6: Stream seepage data collection—This task includes measurement of streamflow gains and
losses and chemical inputs in four selected stream reaches. Stream reaches will be selected to cover a
range of geologic, hydrologic, and land uses within the study area. Because streamflow data collected in
natural channels are not likely be accurate enough to assess stream gains or losses over the length of
the study reach, temperature data will be collected from fiber-optic devices and thermistors emplaced
within the stream channel. Fiber-optic devices will be used to locate areas where groundwater discharge
to the stream is occurring, and thermistors will be used to estimate the magnitude of this discharge.
Data will be collected from each reach twice during the dry season for three to five days to assess
temporal and diurnal variations in hydrologic and chemical processes occurring within the stream
channel during the dry season.

Fiber-optic devices measure the temperature distribution along the fiber at a high spatial and temporal
resolution based on Raman scattering of laser light pulsed through the fiber optic cable using an
approach known as distributed temperature sensing (DTS) (Tufillaro and others, 2007). To collect DTS
data fiber-optic cable will be placed on the streambed in a grid pattern over the study reach. The
location of the grid will be precisely located within the stream channel and DTS data will be collected at
15 minute intervals during each three to five day sample period. DTS data will indicate locations where
groundwater discharge to the stream is occurring and will guide the emplacement of thermistors within
the stream channel.

Thermistors having self-contained data loggers will be emplaced in the stream and within streambed
sediments to measure the daily temperature changes with depth (Hatch and others, 2006). Location of
thermistors will be determined on the basis of DTS data. In gaining stream reaches advective movement
of water compresses the daily temperature signal, and in losing stream reaches advective movement of
water stretches the daily temperature signal. The computer program VS2DT (Healy, 1990; Lappala and
others, 1987) will be used to estimate the advective movement of water using the measured
temperature data. Nutrient flux from shallow groundwater into the stream will be estimated on the
basis of advective movement of water and the chemical composition of water sampled from temporary
pieziometers installed adjacent to the stream. Understanding water and nutrient flux into the stream
are important to understanding nutrient spiraling within the stream.

Water quality data will be collected from pieziometers driven to the top of shallow groundwater and
from upstream and downstream sites along each stream reach. Shallow groundwater samples will be
analyzed for field parameters (temperature, pH, specific conductance, and dissolved oxygen), major-
ions, minor ions, selected trace elements, nutrients, dissolved organic carbon and optical properties,
and fecal indicator bacteria. Isotopic data to be analyzed includes the stable isotopes of oxygen and
hydrogen in water, the stable isotopes of oxygen in the phosphate ion, and the stable isotopes of sulfur
and oxygen in the sulfate ion. Groundwater chemistry and isotopic data will be used to constrain
estimates of groundwater discharge to stream reaches estimated from temperature data.

Task 7: Nutrient spiraling studies—This task will describe the cycling, or spiraling, of nutrients as they
are assimilated from the water column into biomass, temporally retained, released back into the water
column, and transported downstream—where the cycle of assimilation, retention, and release is







repeated (Ensign and Doyle, 2006). Nutrient spiraling studies will be done twice during the dry season
on selected portions of the stream reaches studied in Task 6. The data are intended to represent
changes in nutrient spiraling as streamflow decreases, groundwater inflow decreases, and stream
biomass increases through the dry season. The stream reaches selected for study will include a range of
geologic, hydrologic, and disturbed conditions. The study reaches will be described according to canopy
cover, riffle-pool ratio, bottom sediment, algal mat, and other factors using protocols derived from
National Park stream surveys done for the Santa Monica Mountains NRA. Where possible, nutrient
spiraling studies will be located along stream reaches previously surveyed by the NRA. The spatial data
sets prepared as part of the BCM analysis done as part of the initial evaluation of streams for this study
will be used to characterize precipitation, geology, soils, solar radiation, land use, and other factors at
the sites to ensure a range of hydrologic conditions representative of those elsewhere in the watershed.

Spiraling length will be measured through a plateau injection of a conservative tracer (bromide) and
nutrients (nitrogen and phosphorous) into the stream, and measurement of tracer and nutrient
concentrations (both dissolved and total) at distance downstream from the injection to determine the
distance where the tracer concentration is half the injected concentration (fig. 2). Appropriate tracer
and nutrient concentrations will be established from results of synoptic dry-season sample collection
and stream seepage results (Task 4). Tracer plateau concentrations will be maintained for three to five
days during each injection. Temperature, pH, specific conductance, and chlorophyll will be monitored
continuously using water quality monitors emplaced in the stream at selected distances downstream
from the injection to evaluated diurnal variations in water quality. Nitrogen isotopes will be sampled at
4 hour intervals the day prior to the plateau injection and for one day during the plateau injection to
assess denitrification and nitrogen assimilation within the stream.

As algal mats develop within the stream during the dry season, transport of nutrients associated with
particulate material may change. At the beginning of the dry season when periphyton and algal biomass
is less, particulates will be transported with flowing water and will not be assimilated into biomass until
nutrients are released from the particulates by microbial mineralization. As the dry season progresses
and periphyton and algal biomass increases, particulates may be physically retained within periphyton
and algal biomass and mineralized without significant transport downstream. This physical retention of
particulate material may decrease spiraling distance, increasing the efficiency at which nutrient are
cycled within a given stream reach, and providing a positive feedback loop enhancing algal growth. The
movement of fluorescent microspheres, added to tracer and nutrient injections, will be used as a
surrogate to assess transport of nutrient associated particulates within the stream channel.

Interpretation of nutrient spiraling data in numerical models will require measurement of biomass
obtained through measurement of chlorophyll and ash-free dry-mass, periphyton growth and decay
rates, and identification of specific species present within the stream. Chlorophyll will be measured
fluorimetrically, and ash-free dry-mass will be measured gravimetrically in the USGS San Diego and
Sacramento offices respectively. Peryphyton growth and decay rate will be estimated from ceramic tile
data (Charles and others, 2006). Secondary effects associated with solar radiation, water velocity and
other factors will be assessed on the basis of stream survey data. Algal and diatom species identification
will be done by the Philadelphia Museum of Natural History using protocols derived from the USGS







NAQWA studies (Charles and others, 2006). Data will be interpreted using Hydrologic Simulation
Program—Fortran (HSPF) (Bicknell and others, 1993) discussed in the data interpretation section of this
proposal.

Data interpretation—Data interpretation and analysis will include: 1) examination of relations between
chemical, isotopic, and microbiological data collected within the study area, 2) a GIS based statistical
analysis of data to identify spatial correlations in remotely sensed ASTER data, streambed sediment
composition, wet-season and dry-season stream water quality at the subwatershed and smaller spatial
scales, and 3) numerical analysis of seepage and nutrient spiraling data at the stream reach scale to
assess the impact of management strategies intended to improve water quality.

Examination of chemical, isotopic, and microbiological data—Selected chemical and isotopic data
provide information on the source, hydrologic history, and geochemical processes occurring within the
watershed. Specific data collected as part of this study that are relevant to issues in the watershed
include:

Streambed sediment data will be compared and contrasted with similar data collected from
major coastal rivers in the United States by Horowitz and others (2011). As part of that work
Horowitz and others (2011) identified sediment signals associated with geology, urbanization,
and other factors.

Major-ion and nutrient data collected during stormflow, wet-season and dry-season
synoptic data collection will be compared to watershed TMDLs and water-quality goals
where applicable. The ratios of chloride to minor elements such as iodide, bromide,
boron, and barium will be examined to determine if water has contacted marine rock
(Izbicki and others, 2005).

The stable isotopes of oxygen and hydrogen in the water molecule will be examined to
determine the source and evaporative history of the water. The data will be used to
build on previous work by Hibbs and others (2012) that showed water imported for
supply from northern California or the Colorado River did not increase the duration of
dry season streamflows in the study area. Their conclusion was that increased duration
of dry-season streamflows in the watershed were the result of channel modification and
the removal of riparian vegetation.

The stable isotopes of sulfate, oxygen within sulfate, and oxygen within phosphate will
be examined in rock outcrops, and in water samples from stormflow, wet-season and
dry-season synoptic samples, and shallow groundwater to evaluate the origin and
cycling of phosphate within the watershed. Similarly, the stable isotopes of sulfur and
oxygen within sulfate will be examined to evaluate the origin of sulfate within the
watershed.

Human-associated Bacteroidales (HF 183 SBYR) will be examined to determine if fecal
indicator bacteria in stormflow, wet-season, and dry-season synoptic samples are
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associated with human fecal material. The occurrence of fecal indicator bacteria and
human-associated Bacteroidales will be related to wastewater compounds sampled as
part of this study and to the spatial distribution of sewered and unsewered
development within the watershed. Special attention will be paid to fecal sterol data
measured as part of the suite of wastewater indicator compounds sampled. Microarray
(PhyloChip) data will be used to provide a broader community based analysis of the
changes in microbial communities within the watershed.

GIS based statistical analysis—A GIS based statistical approach to test correlations at the subwatershed
scale and various smaller spatial scales between 1) mapped geologic units, land use, and other factors,
2) occurrence of soluble minerals containing NH,", SO,>, and PO,> that were mapped using ASTER data,
3) differing hydrologic regimes identified using BCM, land use, and other factors with measured water
quality data. Comparisons between areas having similar geology, hydrology, and land use will be used to
identify relevant controls on water quality. Watershed size and scaling issues will need to be considered
when evaluating data.

The effect of urbanization on stream water quality will be initially assessed on the basis of the
occurrence of selected compounds and on the basis of Principal Component Analysis (PCA) of
wastewater indicator compounds collected during wet and dry season synoptic surveys as part of Task 3
and 4. Principal component scores obtained from PCA will be used to rank sample sites according to
urban impact on water quality. Streambed sediment data collected as part of Task 2 will be similarly
assessed using PCA and principal component scores will be compared and contrasted with PCA of
wastewater compounds to rank samples according to urban impact and to identify natural and
anthropogenic signals in elemental composition of bed materials.

This work builds on previous analysis by Busse and others (2006) through the inclusion of previously
unavailable spatial data sets prepared using ASTER data and BCM analysis, and through the availability
of water quality and microbiological data such as streambed sediment, wastewater indicator, and
microarray data. This work also builds on previous work through analysis of water quality data
transformed using PCA.

Numerical analysis of seepage and nutrient spiraling data—Gains and losses in streamflow along
selected stream reaches will be estimated from temperature data using the computer program VS2DT
(Healy, 1990; Lappala and others, 1987). Nutrient contributions to stream from groundwater inflow will
be calculated from streamflow gains and groundwater quality data collected from temporary
piezometers installed near the stream channel. Interpretation of data collected from nutrient spiraling
studies will be done with the aid of the computer program Hydrologic Simulation Program Fortran
(HSPF) (Bicknell and others, 1993). HSPF incorporates physical features of the stream channel,
groundwater interactions and hyporheic flow, stream canopy, and incident solar radiation. HSPF will not
be used to produce a calibrated watershed model. Instead the HSPH model will be calibrated to the
reach scale data collected for the selected stream reaches studied. The model will be used to evaluate
the relative effect of changing various allochthonous and autochtonous factors on in-stream nutrient
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cycling processes to determine management strategies that may have the maximum benefit on stream
water quality, stream productivity, and algal biomass.

Data management and quality assurance—Date for this study will be analyzed by a number of different
highly specialized laboratories. Although only a limited number of laboratory offer the specialized
services required as part of this proposal, laboratory procedure will be reviewed and approved prior to
submission of samples to ensure the laboratories can meet predetermined data quality objectives. Field
blanks and replicate samples will be utilized as part of this study to assess the quality of field data
collection procedures and laboratory results. Approximately 10 percent of the analytical budget within
each task has been reserved for quality assurance samples. The nature of samples to be analyzed for
quality assurance purposes will vary for each constituent and laboratory to meet project data quality
objectives. Where possible all data will be entered into the U.S. Geological Survey’s publically-accessible,
on-line database NWIS-Web. Data that are not able to be entered into NWIS-Web will be released in
spreadsheet or other appropriate format with the final publication.

Reports: The complex spatial, chemical and isotopic, and process oriented analysis described in this
proposal will lend itself to the preparation of several journal articles describing the results of the study.
The direct analysis of data and GIS analysis will likely form the basis of a paper describing the source and
spatial distribution of selected constituents within the watershed. Stream seepage and nutrient spiraling
data will likely be presented in a separate paper. A short summary paper will be prepared to summarize
important results from the two papers and describe the benefits and drawbacks of various management
strategies to improve water quality that are available to water resource managers within the basin.

Budget—The total cost of the proposed work is $1,502,588. For studies done with local agencies, the
U.S. Geological Survey has funding to share costs for certain expenses, such as labor and travel, to a
maximum of 40 percent of the cost for that expense. The maximum potential contribution from the U.S.
Geological Survey by Federal Fiscal Year is summarized in the following:

FY-13 FY-14 FY-15 Total
Maximum Potential USGS FMF contribution $88,725 $101,278 $39,375 $ 239,638
Cooperator contribution $ 780,485 $400,850 $91,875 $1,262,950
Total $869,210 $502,128 S$131,250 S1,502,588

Total cost to the cooperator for the proposed sample collection and report is $1,262,950. Cost by
Federal Fiscal Year, task, and budget category are provided in Table 3. A breakdown of analytical costs
by task and constituent type is provided in Table 4.

Personnel —The project will require the part-time services of a GS-14 Research Hydrologist familiar with
geochemistry, a GS-14 Research Hydrologist familiar with BCM, two GS-11 Hydrologists familiar with
water-quality instrumentation and sample collection. The project also will require the part-time services
of several Geologists within the Geologic Division, Denver, Colo.
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Work Plan—The project will be done during Federal Fiscal Years (FFY) 13, 14, and 15. Initial BCM analysis
will be done during FFY-13. Data collection will be done during FFY-13 and 14. Data interpretation
including GIS based statistical analysis and numerical model analysis will be done during FFY-14 and 15.
Final report preparation and submission to a journal for publication will be done during FFY-15. A
project timeline is provided below:

Project timeline

FY-13 FY-14 FY-15
Task Flwls]s|[Flw]s|[s||F]w]|s]s

Initial watershed characterization X |x
Data collection
Task 1: Mineralogical assessment x |x
Task 2: Streambed sample collection
Task 3: Stormflow hydrograph sample collection
Task 4: Synoptic wet-season sample collection
Task 5: Synoptic dry-season sample collection x Ix |Ix
Task 6: Stream seepage data collection X |x
Task 7: Nutrient spiraling studies X |x
Data interpretation
Examination of chemical, isotopic, and mineralogic data

GIS based statistical analysis
Numerical analysis of seepage and nutrient spiraling data

X | X | X | X
XXX |x

Report preparation
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Authority of the Las Virgenes Municipal Water District and the Triunfo Sanitation District, 2011)

16







Nutrient spiraling:
transportation, transformation of nutrients
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Figure 2.—Nutrient spiraling and measurement of spiraling length (S), uptake length (S,,), and turnover
length (S,) (Modified from: Newbold and others, 1981)
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Table 1. Selected trace elements to be analyzed from streambed

sediments
Reporting level, Reporting level,
Analyte in milligrams per Analyte in milligrams per
kilogram kilogram

Aluminum 0.1 Lithium 0.1
Antimony 0.1 Magnesium 0.2
Arsenic 0.1 Mercury 0.005
Barium 0.1 Molybdenum 0.1
Beryllium 0.1 Nickel 0.1
Cadium 0.1 Selenium 0.1
Calcium 0.4 Silver 0.1
Chromium 0.1 Sodium 0.12
Cobalt 0.1 Vanadium 0.1
Iron 46 Zinc 0.1
Lead 0.1

Table 2.--Major ions, selected minor-ions, selected trace elements, and nutrients to be analyzed from stormflow,
wet season streamflow, dry-season streamflow, and shallow groundwater.

Major ions, in milligrams per liter

Minor ions, in milligrams per liter

Reporting limit

Alkalinity (bicarbonate) 4.6
Calcuim 0.02
Fluoride 0.04
Magnesium 0.01
Potassium 0.03
Silica 0.06
Sodium 0.06
Sulfate 0.09

Trace elements, in micrograms per liter

Bromide
lodide
Strontium

Reporting limit

0.01
0.001
0.002

Nutrients, in milligrams per liter

Reporting limit

Arsenic 0.03
Barium 0.3
Boron 1
Chromium 0.6
Iron 3.2
Lithium 0.05
Manganese 0.16

Ammonia, as nitrogen

Ammonia plus organic nitrogen,
as nitrogen

Nitrite, as nitrogen

Nitrite plus nitrate, as nitrogen

Phoshorus

Orthophosphate, as phosphorous

Resdiue on Evaporation at 180 degrees Celsius (dissolved solids),

in milligrams per liter

Reporting limit

0.01
0.07
0.07
0.001
0.04
0.02
0.004

Reporting limit

20
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Table 3.--Costs by task, costs by budget category and federal Fiscal Year (FFY), and cost by budget category

budget category Cost by
Cost by budget
Task task FFY-13 FFY-14  FFY-15 category
Initial Basin Characterization modeling and GIS development 30,000
Labor 30,000 - - 30,000
Data collection
Task 1: Mineralogical assessment 117,300
X-ray diffraction and ASTER data analysis {USGS GD) 90,000 - - 90,000
Labor 10,300 - - 10,300
Travel and per diem (including vehicles) 4,200 - - 4,200
Analytical expenses 12,800 - - 12,800
Supplies {including shipping and communications) 1,000 - - 1,000
Task 2: Streambed sediment assessment 72,260
Labor {including overtime) 20,900 - - 20,900
Travel and per diem (including vehicles) 4,200 - - 4,200
Analytical expenses 38,060 - - 38,060
Supplies (including shipping and communications) 9,100 - - 9,100
Task 3: Stormflow hydrograph sample collection 136,300
Labor (including overtime, and San Diego lab) 55,400 - - 55,400
Travel and per diem (including vehicles) 4,200 - - 4,200
Analytical expenses 70,200 - - 70,200
Supplies (including shipping and communications) 6,500 - - 6,500
Task 4: Synoptic wet-season sample collection 200,800
Labor {including overtime, and San Diego lab) 52,100 - - 52,100
Travel and per diem (including vehicles) 8,300 - - 8,300
Analytical expenses 123,700 - - 123,700
Supplies {including shipping and communications) 16,700 - - 16,700
Task 5: Synoptic dry-season sample collection 205,820
Labor {including overtime, and San Diego lab) 26,050 27,353 - 53,403
Travel and per diem (including vehicles) 4,150 4,358 - 8,508
Analytical expenses 61,850 64,943 - 126,793
Supplies {including shipping and communications) 8,350 8,768 - 17,118
Task 6: Stream seepage data collection 181,835
Labor {including overtime) 53,400 56,070 - 109,470
Travel and per diem (including vehicles) 4,100 4,305 - 8,405
Analytical expenses 19,435 20,407 - 39,842
Supplies {including shipping and communications) 11,765 12,353 - 24,118
Task 7: Nutrient spiraling studies 251,023
Labor (including overtime, and San Diego lab) 57,900 60,795 - 118,695
Travel and per diem {including vehicles) 9,250 9,713 - 18,963
Analytical expenses (including periphyton identification) 44,300 46,515 - 90,815
Supplies {including shipping and communications) 11,000 11,550 - 22,550
Data interpretation
GIS based statistical analysis 50,000
Labor - 50,000 - 50,000
Numerical analysis of seepage and spiraling data 102,500
Labor - 50,000 52,500 102,500
Report preparation 153,750
Labor - 75,000 78,750 153,750
Total cost 1,501,588 869,210 502,128 131,250 1,502,588
Potential U.S. Geological Survey Federal Matching Funds 88,725 101,278 39,375 239,638
Cost to cooperator 780,485 400,850 91,875 1,262,950
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Table 4.—Analytical expenses by project task and constituent type.
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Job Hazard Analysis For New Projects
e Check the numbered box(s) for all significant safety concerns this project should address. Significant
safety concerns are commonly those that require training, purchase of safety equipment, or specialized
preparation to address potentially hazardous conditions.
¢ |dentify any unlisted safety concerns at bottom of the page.
e Provide details on the back of this page.

Proposal Number
Project Title (Short): Malibu spiraling
Project Chief or Proposal Author: Izbicki

Vv Safety Concerns
1.x | Wading, bridge, boat, or cableway measurements or sampling
2. Working on ice covered rivers or lakes

3. X | Measuring or sampling during floods

4, Well drilling; borehole logging

5 Electrical hazards in the work area

6 Construction

7.x | Working in remote areas, communication, office call in procedures
8 Ergonomics, carpal tunnel syndrome

9.x | Field Vehicles appropriate for task?- Safety screens, equipment restraints.
10. | All terrain vehicles, snowmobiles

11. | Helicopter or fixed wing aircraft usage

12. | Site access

13.x | Hypothermia or heat stroke

14. | Hantavirus, Lyme Disease, Histoplasmosis, Pfiesteria, Others?
15.x | Contaminated water with sanitary, biological, or chemical concerns
16.x | Immunizations

17. | Laboratory or mobile laboratory. Chemical hygiene plan.

18. | Hazardous waste disposal

19. | Hazardous waste site operations

20. | Confined space

21. Radioactivity

22. Respiratory protection

23. | Scuba Diving

24. | Electrofishing
25.

21







Box
no.

For each numbered box checked on the previous page, briefly:

A. Describe the safety concern as it relates to this project.

B. Describe how this safety concern will be addressed. Include training, safety
equipment and other actions that will be required.

C. Estimate costs.

The work will require wading in small streams during winter and summer
months. The project provides for data collection to be done in teams of at least
two field hydrologists. Appropriate field gear (waders, PFD, and wading staffs)
will be provided for project members. Wading during stormflows is not required
as part of this study. As an important non-safety aside, Malibu Creek is infested
with New Zealand Mud Snails and appropriate precautions will need to be made
between sites to allow decontamination of field gear.

Wading will not be required during stormflow sample collection. Streamflow
will not be measured during stormflows, only streamstage will be measured
(using pressure transducers emplaced prior to the onset of stormflow), water-
quality data will be collected using automated samplers through intakes
emplaced prior to the onset of stormflow. If conditions are hazardous a different,
smaller, stormflow will be sampled.

Although not especially remote, office call-in procedures will be in effect to
ensure daily reporting of field staff during stormflow, wet season, dry season,
and other sample collection.

Office field vehicles equipped with safety screens, first aid kits, and other safety
equipment will be used for this project

13.

Although field conditions are not expected to be either extremely cold or
extremely hot, field staff will be adequately equipped for the range of
environmental conditions to be encountered.

15.

Microbiological water quality is a concern along several reaches of Malibu Creek
and its tributaries. Field staff are familiar with hygienic procedures to ensure safe
collection and handling of environmental water samples.

16.

Routine immunizations will be updated for field staff working on the project.

Discussed job hazard analysis (JHA) with District

Collateral Duty Safety Officer Yes No
and/or copy of JHA given to

Collateral Duty Safety Officer Yes No
District Chief Date
Regional Program Officer Date
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----- Forwarded by Cindy Lin/R9/USEPA/US on 10/22/2012 01:44PM -----

To: "Joe Bellomo" <jbellomo@willdan.com>

From: Cindy Lin/R9/USEPA/US

Date: 09/28/2012 07:38PM

Cc: Cindy Lin/R9/USEPA/US@EPA, "Kirsten James" <kjames@healthebay.org>
Subject: Fw: predraft malibu

(See attached file: EPA PRE-DRAFT Malibu Creek & Lagoon TMDL & Data Analysis 09-28-12.pdf)
Hi Joe,

Here's the Pre-Draft Malibu Creek and Lagoon TMDL.
Please forward to only the interested stakeholders I've been meeting with at the MCC meetings in Malibu,

and CC me.
Please do not forward to everyone since this is a pre-draft. And, | would prefer to discuss and fwd a draft
directly to folks outside of this stakeholder group.

Please also include the following disclaimer to the stakeholders who will be looking at this:
This document is a pre-draft for review and discussion only. We will

be discussing some of the highlights at the Oct 9 meeting. Also,
please note that this draft is a work in progress, with many sections
PENDING.

Disclaimer:

This Pre-Draft is not the final TMDL. This Pre-Draft describes in detail

the data, analyses, and issues that USEPA is reviewing for the final
TMDL. The content and conclusions in this Pre-Draft may change
following further review, analyses and determination by USEPA.

Cindy

Dr. Cindy Lin

Water Division

US EPA R9 Southern CA Office

600 Wilshire Blvd, Ste 1460

Los Angeles, CA 90017

Office: 213.244.1803 Cell: 858.699.1255

----- Forwarded by Cindy Lin/R9/USEPA/US on 09/28/2012 07:36PM -----
To: Cindy LIin/R9/USEPA/US@EPA

From: Cindy Lin <cindyyacko@gmail.com>

Date: 09/28/2012 07:34PM

Subject: predraft malibu

(See attached file: EPA PRE-DRAFT Malibu Creek & Lagoon TMDL & Data Analysis 09-28-12.pdf)

s [attachment "EPA PRE-DRAFT Malibu Creek & Lagoon TMDL & Data Analysis 09-28-12.pdf" deleted
by John A 1zbicki/iWRD/USGS/DOI]











From: Kirsten James

To: Cindy Lin/R9/USEPA/US@EPA

Cc: Katherine Pease; Susie Santilena

Subject: initial comments on Malibu TMDL

Date: 10/19/2012 10:12 AM

Attachments: 2012-10-19predraftMalibuTMDLcomments.docx
Hi Cindy,

Katherine and Susie took an initial look at the TMDL and had some comments (attached). Maybe it
would be good to set up a call in the next week or so to discuss? Also would be good to continue
the brainstorm about the lagoon targets of improvement, etc.

Thanks!

Kirsten

Kirsten James | Water Quality Director

Heal the Bay | 1444 9th Street | Santa Monica CA 90401
Tel: 310 451 1500 X162

Stop the attack on clean water. Act Now.

Inline image 3

=

This Email message contained an attachment named

image001. jpg
which_may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA®"s computers,
network, and data. The attachment has been deleted.

This was done to limit the distribution of computer viruses introduced
into the EPA network. EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.

IT the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment. After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.

For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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Heal the Bay’s Initial Input on Pre-Draft Malibu 


Section 5. Non-Point Sources


We agree that septics are one of the most important non-point sources to look at. However, the TMDL should discuss other potential non-point sources of pollution that could impact the Malibu Creek. The Santa Monica Mountains area has a budding wine industry, hence vineyards in the area may contribute agricultural runoff. Also, equestrians allow their horses to pass through creeks, which could contribute to the spread of New Zealand mudsnails and contribution of pollution from horse excrement in the area. There may also be an equestrian center and spray fields from Tapia that could impact the creek.


Section 7. Water Quality Data and Analysis


We think expanded discussion of the sites would be helpful as well as reasoning for the selection of the reference sites. According to our analysis, Lachusa actually has slightly higher percent effective impervious area (4.1%) than other reference sites (all under 3%), but generally is not very developed. Solstice and Lachusa are both very low in elevation and coastal, as well as outside the Malibu Creek Watershed. It would likely be beneficial to add more reference sites – upper Cold Creek (CC3) would be a good pick as it is higher in the watershed and in the Malibu Creek Watershed. Our LV9 site (upper Las Virgenes Creek) also might be a good reference site in the Malibu Creek Watershed– we use it as a reference site although it tends to have poor physical habitat and low IBI scores. It has very low development but high (likely natural) phosphate and conductivity. 


Did you contact National Park Service for their water quality data? They don’t collect BMI data but do have water quality data, which might be useful. We suggest contacting Katy Delaney (NPS) or Felicia Federico (UCLA La Kretz Center). 


Section 7.2


We suggest caution when using our dissolved oxygen measurements because they were taken at different times of day and temperatures. Therefore, these measurements are not the most reliable. 


Section 7.4.2


The statement about our turbidity sampling is not accurate. We sample turbidity monthly throughout the year – we do not specifically target sampling for wet weather but our sampling encompasses both dry and wet weather. 


Section 8. Biological Habitat Data and Analysis


We are concerned that the O/E and IBI scores were in such disagreement. We suggest more analysis to explore why this is the case and discussion. We are worried that this could lead to a belief that Malibu Creek is not impaired for BMI or that we should ignore the IBI and only look at the O/E results. 


Section 8.2.3


Page 8-17. Have you tried other best fit lines for Figure 8-7? A linear fit may not be the best, just looking at the data. 


Page 8-22. We also suggest trying other best fit lines for the IBI vs. percent upstream imperviousness. In our analysis, we found that a logarithmic trendline was best and we saw a threshold of 6.3% imperviousness where IBI scores dropped below 40. 


Section 8.4


New Zealand mudsnails do not appear to be a primary stressor but we are concerned that the IBI does not take into account whether a species is native or non-native. A non-native species could potentially increase an IBI score. Is there a better way to look at the impact of NZMS on BMI? One suggestion would be to focus on particular BMI groups or species that may be affected by NZMS. 


Section 9. Stressor Identification


Major Stressor Causes


For invasive species, have you considered any other species? Crayfish may be having an impact on BMI, particularly given that they are benthic. If there are enough data, it would be worthwhile to look at IBI scores or BMI communities at sites with and without crayfish. 


Non-point sources appear to have been excluded from the list of candidate causes for impairments to Malibu Creek biology. Septics and other non-point sources should be evaluated in the causal identification. Also, the TMDL should provide more justification for eliminating current Tapia discharge as candidate cause for biological impairment, especially when they discharge well above the proposed TMDL’s CA NNE-derived nutrient limits. Also the following sentence is confusing: “While discharges from Tapia WRF likely had adverse effects prior to upgrades and diversions in the 1990s, any such direct impact does not appear to have persisted upstream of the discharge (although past discharges may continue to contribute to current day elevated phosphate bioassessment scores).” Potential impacts normally would be seen downstream of this discharge.


In addition, EPA might reconsider eliminating candidate causes based on temporal association, as biology may not show impacts immediately, though they may be impacted by aggregate effects over a long period of time.



Section 10. TMDL Targets and Allocations


10.1 Response Targets


The SC-IBI score is set at a target for a median value of 40 or better over a minimum of 4 years. We suggest adding discussion in how you decided on 4 years and using the median value. Does a 4-year sampling period encompass the natural variability?  


10.3 Nutrient Endpoints


[bookmark: _GoBack]TMDL Allocations for nutrient Endpoints are still pending. The CA NNE and QUAL2K results for nutrient concentrations appear to be much more protective of current nutrient limits; however, the TMDL stops short of establishing limits based on these results, and appears to be deciding how to go about this. “Currently, USEPA is considering various alternatives to include the recent available information.  This includes the proposed new TN and TP concentrations defined in the draft NNE analysis for Malibu Creek Watershed.  An alternative interim approach would be modify the existing TMDL and add an explicit MOS for TN and TP.  This would account for the now evident too high nutrient allocations defined in the 2003 Nutrient TMDL.” We recommend establishing a new limit that is actually protective of all benefical uses (unlike current TMDL) rather than simply adding a new margin of safety to existing limits.


Section 11. Recommendations 


This section should mention AB 885 requirement for implementation plan for nutrients by 2016, and echo that the Regional Board should draft an implementation plan for this TMDL by 2016 to coincide with AB 885.




